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As a tranquilizing agent in office practice, 
Raudixin produces a calming effect, usually 
free of lethargy and hangover and without the 
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the blood pressure of normotensive patients. 


In hypertension, Raudixin produces a 
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sure. In addition, its mild bradycardic effect 
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Less likely to produce Parkinson-like symptoms 
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whole rauwolfia root, accurately standard- 
ized by a rigorous series of test methods. 
The total activity of Raudixin is not ac- 
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“Existence has many times dealt her surly blows: an ailing husband 
who had to be supported for years; a son who went to war without too many faults 
but came home a drunkard, too weak to support himself or defeat the miserable 


habit... 


““Dexamyl’ greatly helped this patient... she still possesses her 
humor, her vigor, her zest for existence because “‘Dexamyl’ gave her a lift and 
restored feelings of hope and optimism during her trying days.”’ (This case report 


is in the words of the patient’s physician.) 
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TREATMENT OF “HEPATIC COMA.” WITH L-GLUTAMIC ACID* 


Wituram V. McDermott, Jr., M.D.,f Joan WareHaM, B.A.,f AND 
G. M.B., F.R.C.S.§ 


BOSTON 


HE term “hepatic coma” is used in this report to 

refer to patients with diseases of the liver or portal 
circulation who manifest varying degrees of enceph- 
alopathy. The term itself is confusing because by no 
means all the patients who have diseases of the liver 
and portal circulation and who also evidence varying 
degrees of central-nervous-system disturbance will ac- 
tually progress to a comatose state. Nevertheless, 
the term “hepatic coma” has been in such general use 
for so long that it is justifiable to continue this cus- 
tom. 

From the point of view of the etiologic factors in- 
volved “hepatic coma” has long been a confused and 
confusing clinical syndrome. A possible relation be- 
tween hepatic encephalopathies and nitrogenous in- 
take was indicated when Pavlov and his associates* 
described the occurrence of “meat intoxication” in 
the Eck-fistula dog. Monguié and Krause’ described 
elevated levels of blood ammonia in association with 
“meat intoxication,” and studies from this laboratory 
have shown that ammonia intoxication is in fact the 
cause of this encephalopathy.® 

The role of disordered ammonia metabolism in re- 
lation to similar encephalopathies in man has been of 
increasing interest. As long ago as 1927 Burchi* 
suspected that ammonia intoxication might be the 
cause of neurologic symptoms in a patient with cir- 
rhosis of the liver. In 1932 Van Caulaert and his 
co-workers*** presented a series of reports in which 
they were able to induce central-nervous-system 
symptoms in patients with cirrhosis by the admin- 
istration of ammonium chloride. A few years later 
Kirk® investigated this problem from a different 
standpoint and demonstrated that urea synthesis in a 
great majority of patients with cirrhosis of the liver 
was entirely normal and that ammonia intoxication, 


*From the Surgical Services, Massachusetts aes Hospital, and 
the Department of Surgery, Harvard Medical Schoo 

Supported by a grant from the National med of Health, United 
States Public Health Service. 

¢Clinical associate in surgery, Harvard Medical School; assistant sur- 
geon, Massachusetts General Hospital. 

tResearch assistant, Massachusetts General Hospital. 

§Bilton—Pollard Fellow, University College Hospital, London; formerly, 
research fellow in surgery, Harvard Medical School. 


if it occurred, must have been due to the development 
of a collateral circulation between the portal and 
systemic systems. For some reason interest in this 
particular phase of liver disease lagged for over fif- 
teen years. In 1952 Davidson and his colleagues,’°™ 
in this country, and Stahl et al.,*7?° in France, re- 
vived the interest in this capacity of nitrogenous 
substances to induce central-nervous-system symp- 
toms in patients with liver disease. These reports 
provided the stimulus for studies on a patient in this 
hospital who was experiencing recurrent episodes of 
confusion and stupor that followed a portacaval shunt 
constructed after the portal vein had been resected 
for cancer of the head of the pancreas.’* These stud- 
ies delineated the specific syndrome of ammonia in- 
toxication related to the ingestion of nitrogenous sub- 
stances, in the presence of a portacaval shunt. Sub- 
sequent studies in this laboratory’®*’ have confirmed 
these observations in a number of other patients with 
varying types of disorders of the liver or portal cir- 
culation, although it is apparent that not all patients 
with liver disease and concurrent central-nervous- 
system symptoms will show the same type of dis- 
order in ammonia metabolism. 

With renewed interest in this particular phase of 
liver disease a number of other reports have appeared 
confirming the observations that encephalopathies of 
liver disease appear to be associated with disorders 
in ammonia metabolism.’*** In some of these re- 
ports it has been apparent that the investigators have 
been disturbed by the fact that there is not invariably 
an exact correlation between the actual level of am- 
monia in the peripheral venous blood and the status 
of the sensorium in the patient. The question then 
arises whether or not one can refer to all cases of 
encephalopathies in liver disease as examples of am- 
monia intoxication. There is no question that a con- 
cept of this sort would be an oversimplification, and 
in this particular study the clinical material has been 
divided into various groups on the assumption that all 
these encephalopathies do not necessarily represent 
the same basic metabolic disturbance. When a heavy 
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nitrogenous load is introduced into the gastroin- 
testinal tract in the presence of a compensated liver, 
ammonia intoxication may be the sole significant 
factor. In the cases with progressive, spontaneous 
decompensation of liver function many factors are 
involved in producing the attendant clinical syn- 
drome, and disturbances in ammonia metabolism rep- 
resent only one facet of a complicated metabolic de- 
rangement. The working hypothesis of ammonia in- 
toxication, however, provides a rational basis for the 


TasBLe 1. Total Experience in the Use of L-Glutamic Acid 
in the Treatment of “Hepatic Coma.”* 
Tyre or No. or _No. or No. or No. or No. or No. or 
EncepHa- Patients Patrents Improvep Patients Patients PATIENTS 
LOPATHY ‘TreaTeD SHowinc Patients Dyinc Dyinc_  Svurviv- 
Improve- RESTORED IN ING 
MENT TO Norma Hepatic OTHER 
Nevro- Coma Causes 
LOGIC 
Status 
Acute spon- 
taneous 6 2 0 6 0 0 
Acute exog- 
enous 14 9 5 5 5 + 
9 


Chronic 8 7 § 0 2 6 


_*Neurologic symptoms associated with portacaval shunts or with liver 
isease. 

treatment of these encephalopathies with L-glutamic 
acid. This interesting amino acid has long been 
known to be of specific importance in the metabolism 
of the central nervous system. In 1935 Krebs?’ found 
that brain slices were able to synthesize glutamine 
from glutamic acid and ammonia in the presence of 
glucose, at a fairly rapid rate. Weil-Malherbe** also 
showed that brain slices could cause added ammonia 
to disappear in the presence of glucose and that in 
every case the disappearance of ammonia was roughly 
accounted for by the synthesis of glutamine. Sapir- 
stein,*® in 1943, could prevent convulsions induced 
in rabbits by intravenous ammonium chloride if the 
rabbits were pretreated with glutamic acid. In 1950 
Weil-Malherbe*®® developed the thesis of the am- 
monia-binding function of glutamic acid in preven- 
tion of toxicity with the ammonium ion. 

In 1953 a report by Walshe*? on the apparent 
value of glutamic acid treatment in 5 episodes of 
hepatic coma in 3 patients stimulated increasing 
clinical use of this amino acid. Since then several 
publications have appeared on the use of glutamic 
acid in “hepatic coma” with somewhat conflicting 
opinions and 

In this study an attempt has been made to evaluate 
the use of glutamic acid in the treatment of 28 pa- 
tients with varying degrees of encephalopathy as- 
sociated with disease of the liver or portal circulation. 


CiinicAL MATERIAL 


Twenty-eight patients with disease of the liver or 
portal circulation were treated during episodes of 
encephalopathy with L-glutamic acid. It has seemed 
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reasonable in evaluating these patients to divide them 
into three separate groups. One group consists of 
patients with advanced liver disease who had central- 
nervous-system signs and symptoms without any pre- 
cipitating factors such as the ingestion of protein, 
ammonium chloride or urea diuretics, and without 
evidence of bleeding into the gastrointestinal tract; 
this particular group is referred to as suffering from 
acute spontaneous encephalopathy. 

The second group is composed of patients with 
reasonably well compensated livers who had acute 
episodes of central-nervous-system signs or symptoms, 
precipitated by a variety of exogenous factors such 
as gastrointestinal hemorrhage, oral administration 
of ammonium chloride or high-protein feedings; the 
common denominator in this group was the introduc- 
tion into the gastrointestinal tract of‘a large amount 
of nitrogenous substances. 

The group classified as suffering from chronic en- 
cephalopathy includes patients with disease of the liver 
or portal circulation who evidenced a chronic con- 
fused state without any rapid progression to coma 
and without any apparent spontaneous remissions or 
exacerbations. 

In this particular report no attempt has been made 
to analyze these patients according to the extent of 
portacaval shunts or according to the severity of the 


Taste 2. Relation of Therapy with L-Glutamic Acid to 
Blood Ammonia Level. 
Tyre oF No. or No. or No. or No. or 
ENCEPHALOPATHY PATIENTS PATIENTS PATIENTS PATIENTS 
Treatep Fatt with Return witH BLoop 
BLoop or BLoop AMMONIA 
AMMONIA AMMONIATO REMAINING 
ORMAL NorMa 
Levets* AFTER 
TREATMENT 
Discon- 
TINUED 
Acute spontaneous 6 4 0 0 
Acute exogenous 14 13 7 7 
Chronic 8 7 2 0 


*Below 100 gamma per 100 cc. 


derangement in liver function by standard laboratory 
tests. It was thought that the inclusion of this in- 
formation would confuse rather than clarify an al- 
ready lengthy tabulation of clinical material. 


AND METHODS 


L-glutamic acid was used in the treatment of all 
these patients in varying dosage. Orally, it was given 
in the form of L-glutamic acid powder in some form 
of liquid medium. When it was necessary to adminis- 
ter the drug parenterally because of the patient’s in- 
ability to take oral medication, L-glutamic acid was 
administered as a sodium salt; standard solutions con- 
taining 25 gm. of sodium glutamate in a 100-cc. 
ampoule were administered by the addition of the 
ampoule to | liter of 5 per cent or 10 per cent dextrose 
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in water. The total sodium content of 25 gm. of so- 
dium glutamate was 169 milliequiv. Because this 
large amount of sodium ion is not always well toler- 
ated by patients with cirrhosis and ascites, more re- 
cent cases have been treated with a mixture of the 
sodium and potassium salts, which contains 129 mil- 
liequiv. of sodium and 40 milliequiv. of potassium in 
each 25 gm. of the salt. 

The degree of encephalopathy in these patients 
was Clinically evaluated and graded from 1 to 4, a 
grading of 1 representing mild confusion and 2 and 


Taste 3. Effect of Treatment with L-Glutamic Acid in Acute Spontaneous Encephalopathy. 
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marizes the effect of treatment with L-glutamic acid 
on the level of blood ammonia. In all but 4 of the 
total number of 28 patients there was at least a 
transient fall in the level of peripheral blood ammonia 
during and immediately after treatment with glu- 
tamic acid. It is apparent from this simplified table, 
however, that the treatment was much less effective 
in the patients with so-called acute spontaneous en- 
cephalopathy than in the other two groups. 

Tables 3, 4 and 5 include information about the 
individual patients. Certain cases are reported in 


PATIENT Sex Diacnosis Curicat Status 


C.H. 26 M Portal cirrhosis (de- Stupor progressing to 
compensated ) ; ul- coma 
cerative colitis. 


R.I. 51 M Portal cirrhosis (de- Patient drowsy & con- 
compensated ) fused; steady down- 
hill course. 
Hemachromatosis; eso- Patient stuporous 
phageal varices. 
M.L 39 F Acute yellow atrophy Patient stuporous 


(homologous serum 
jaundice ) 


Maniacal state progress- 


Acute yellow atrophy 
ing to stupor & 


(homologous serum 


BF, 


jaundice coma 


Portal cirrhosis, eso- 
phageal varices & re- 3 —_ after porta- 
peated hematemesis caval shunt 


3 representing more severe degrees of cortical aber- 
ration, up to 4, which represents deep coma. 
Ammonia determinations on these patients were 
carried out with the use of a previously reported 
modification’ of the microdiffusion technic described 
by Conway. Normal range of blood ammonia accord- 
ing to this method is 40 to 80 microgm. per 100 cc. 


RESULTS 


The total experience in the use of L-glutamic acid 
is summarized from the clinical point of view in Table 
1. It is readily apparent that in the group of patients 
classified under acute spontaneous encephalopathy 
there was relatively little ultimate value from the 
treatment although transient improvement was noted 
in 2 cases. In the acute exogenous and chronic en- 
cephalopathies, however, a distinct improvement was 
noted in the majority of the cases, and over half the 
patients in these combined groups were restored to a 
completely normal neurologic status. Table 2 sum- 


Patient became comatose 


INITIAL THERAPY WITH Course & OuTCcoME 
BLoop L-Giutamic Acip 


(Soprum Sarr) 


microgm./ 
ce. 


263 25 gm. intravenously During each infusion of glutamate 
daily for 6 days ammonia level fell precipitously 
but rose again to pretreatment 
levels within few hours of cessa- 
tion of infusion; transient clini- 
cal improvement; patient died 
in coma (Fig. 


359 25 gm. intravenously Transient fall in ammonia levels 
daily for 2 days during infusion but over-all pic- 
ture that of steady progression 
to coma & death with rising am- 
monia levels 


25 gm. intravenously Coma & death; ammonia levels 
daily for 2 days rose steadily except for transient 
fall during infusions. 


293 25 gm. intravenously No change in ammonia level or 
clinical status during infusion; 
within few hours level rose to 
513 microgm. per 100 cc., & pa- 
tient died in coma. 


232 25 gm. intravenously During infusion ammonia level fell 
to 44 microgm. per 100 cc., & 
coma lightened perceptibly; 
within 24 hours level had risen 
to 383 microgm. per 100 cc., & 
patient died in coma, 


50 gm. intravenously Transient fall in ammonia levels 
in 48 hr. during infusion; patient died in 
coma 5 days after operation. 


more detail below because they illustrate points that 
are pertinent to the evaluation of the problem of L- 
glutamic acid and ammonia metabolism. 


Case Reports 
Case 1. C.H. (M.G.H. 767827), a 26-year-old graduate 


student with known ulcerative colitis and postnecrotic cir- 
rhosis of the liver, entered the hospital in an advanced stage 
of decompensation of the liver. Clinical jaundice was ap- 
parent, and he was in a state of confusion and disorienta- 
tion, which rapidly progressed to deep stupor. Since there 
was no apparent exogenous factor involved in the “hepatic 
coma,” this was classified as a case of acute spontaneous 
encephalopathy. A portion of the hospital course and treat- 
ment is shown in Figure 1. Despite a fall in blood ammonia 
levels during infusions of sodium glutamate there was only 
transient improvement, and the hospital course was one of 
progressive hepatic decompensation terminating in death. 


This case was fairly typical of the other cases of 
acute spontaneous encephalopathy since only tran- 
sient clinical benefit was achieved by the use of L- 
glutamic acid. The details are of interest in that 
frequent measurements of blood ammonia levels over 
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a space of several hours demonstrated a fall in am- 


monia during treatment with sodium glutamate, but 
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deep coma. The ammonia level on the day after entry was 
225 microgm. per 100 cc. Sodium glutamate infusions were 
begun and continued at a dosage of 25 gm. daily for 3 days. 


Acre Sex Diacnosis CLINICAL 
Stratus 


PATIENT PRECIPITATING 
Factor 


E.B. 73 +F Portal cirrhosis Bleeding from eso- Deep coma 
phageal varices 

G.B. 60 M Portal cirrhosis* Bleeding irto gastro- Patient stu- 
intestina/ tract porous 
postoperatively 

H.G. 65 F Portal cirrhosis; 3 of ammonium Deep stupor 


gm. 
ascites. chloride daily for 
5 days 


M Portal cirrhosis; Bleeding from eso- Patient dis- 
diabetes mel- phageal varices oriented & 
litus. confused 

67. M Polycythemia vera; Upper gastrointesti- Patient stu- 
splenic-vein nal hemorrhage porous 
thrombosis; eso- 
phageal varices. 

A.M. 63 OM Portal cirrhosis; Ammonium chloride Patient 
ascites. used as diuretic drowsy & 

confused 

M.M. 60 F Portal cirrhosis; Ugger gastrointestinal Patient stu- 
esophageal leeding porous 
varices. 

M.M. 52. F Portal cirrhosis; Upper gastrointestinal Patient stu- 
esophageal cdr for 2 days porous 
varices. before entry 

C.M. 4 M Portal cirrhosis; Upper gastrointesti- Patient stu- 
esophageal nal bleeding porous 


varices. 


E.M. 51 M Portal cirrhosis (de- Upper gastrointesti- Patient stu- 
compensated ) nal bleeding porous 
W.M. 64 = M Portal cirrhosis} Recurrent bleeding Patient stu- 


3 wk. after liga- 
tuon 


porous 


Recurrent hemor- Deep coma 
rhage after 


ligation 


NS. 63 M Portal cirrhosist Hemorrhage from Patient very 
varices in colon ‘owsy, 
requiring sigmoid confused & 
resection disoriented 

S.T. 47 F Portal cirrhosis; Massive upper gas- Deep coma 

esophageal trointestinal 
varices. hemorrhage 


THERAPY WITH Course & OuTCOME 
L-Giutamic Acip 


(Soprum 


INITIAL 


microgm./ 
100 ce. 


735 


Ammonia level fell steadily to 103 
microgm. per 100 cc., & coma 
lightened perceptibly; on 6th day 
exsanguination occurred suddenly 
(Fig. 4). 


level fell to 99 microgm. 
per 100 cc., & patient became re- 
sponsive but died 2 wk. later after 
further hemorrhage 


25 gm. intravenously 
daily for 2 days 


1 A 


25 gm. i y / 


191 


25 gm. intr ly A level fell to 150 microgm. 
per 100 cc., & patient became re- 
sponsive but died 2 days later 


from cerebrovascular accident. 
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196 25 gm. intravenously Temporary improvement but bleed- 
daily for 3 days ing continued; ammonia level rose 
' to 476 microgm. per 100 cc., & 

patient died in coma. 

250 25 gm. intravenously Ammonia level fell to 167 microgm. 
= 100 cc.; patient died within 
ew hours of massive infarction of 
small bowel. 

188 (See Fig. 5) Improvement on glutamic acid by 
mouth (Fig. 5) 

225 25 gm. intravenously Patient became aiert & oriented, & 

daily for 2 days ammonia level fell to 69 mi- 


crogm. per ce.; no further 
immediate bleeding. 


Bleeding controlled with Sengstaken 


252 25 gm. intravenously 


ily for 3 days tube; ammonia fell to mi- 
crogm. per 100 cc., & patient re- 
turned to normal mental status 
(Fig. 2) 

299 25 gm. int ly A level fell to 255 microgm. 


per 100 cc., but exsanguination oc- 
curred 


162 25 gm. int ly A level fell to 120 microgm. 
per 100 cc., but patient did not 
improve & died within 24 hr. 

240 25 gm. intr ly A level fell to 99 microgm. 

daily for 3 days per 100 cc., & patient became re- 


sponsive but died in coma after 
further — with am- 
—_ level of 462 microgm. per 
cc. 


A 


level fell to 122 microgm. 
per 100 cc. after infusion but rose 
again to 318 microgm. within 12 
hr.; patient died in coma. 


50 gm. intr 


250 25 gm. intr ly Amr level fell steadily to 97 
daily for 2 days microgm. per ce., & 3 days 
after therapy started, clinical 
status normal (Fig. 3) 
518 Ammonia level fell to 115 microgm. 


50 . intravenously 
in 24 hr. 


per 100 cc., but patient died with- 
in 48 hr. of entry without clini- 
cal improvement 


*Splenorenal shunt on 11/27/54. 
+Esophageal varices ligated. 
tSplenorenal shunt 2 yr. previously. 


a return to pretreatment levels occurred shortly after 
the conclusion of the infusion. 


Case 2. M.M. (M.G.H. 823575), a 52-year-old woman 
with known, well compensated cirrhosis of the liver, was 
admitted to the hospital after a massive hematemesis. On 
admission she was mildly confused and disoriented. The 
bleeding from esophageal varices was controlled by a Sengs- 
taken tube, but the neurologic state progressed rapidly to 


Within 48 hours the ammonia level had fallen to within the 
normal range, and the coma had lightened perceptibly. 
These events are charted diagrammatically in Figure 2. The 
mental status improved steadily and within 1 week was en- 
tirely normal. The subsequent course, which ultimately 
terminated in recurrent hemorrhage and death, is not per- 
tinent to the present problem. 

This is an example of what appears to have been 


a favorable effect of L-glutamic acid on elevated am- 
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monia levels associated with an exogenous encephalop- 
athy. In this case the specific nitrogenous factor 
was the introduction of large amounts of blood into 
the gastrointestinal tract from the bleeding esophag- 
eal varices. 

Case 3. N.S. (M.G.H. 180376), a 63-year-old man 


with well compensated cirrhosis of the liver, had had a 
splenorenal shunt performed 2 years previously because of 


TABLE 5. 
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provided the exogenous factor can be controlled. 
Again, it appears that L-glutamic acid was an ef- 
fective therapeutic agent. This represents a rare 
case of hemorrhage from varices in the lower gastro- 
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intestinal tract. 
Case 4. E.B. (M.G.H. 768591), a 73-year-old woman 


with known cirrhosis of the liver and esophageal varices, 


was admitted to the hospital in deep coma after a massive 


Curnicat Status & 


Diacnosis 
Course BEFORE THERAPY 


Patient Ace Sex 


J.B. 58 M_ Cancer of pancreas* Recurrent episodes of 
confusion & stupor 


Recurrent episodes of 
confusion 3 mo. be- 
fore entry 


E.D. 63  F Portal cirrhosis 


Chronic mild confusion 
& recurrent episodes 
of stupor 


45 M_ Portal cirrhosis} 


Chronic confused state 
recurrent episodes 
of stupor 


F.F. 63 M_ Portal cirrhosist 


Chronic confused state 


H.G. 52. F Portal cirrhosis 
for 1 yr. 


Patient drowsy & 
confuse 


Portal cirrhosis (with 
jaundice & ascites) 


oy 55 M_ Portal cirrhosis; eso- Chronic confused state 
phageal varices. for several wk. be- 
fore admission 


Increasing confusion & 
drowsiness, with re- 
current episodes of 

stupor 


Portal cirrhosis§$ 


INITIAL 


182 25 gm. daily (by 
mouth) 


317 25 gm. daily (by 
mouth) 


410 25-50 gm. daily (by 


336 25 gm. daily (by 


THERAPY WITH Couxse & OuTCOME 


L-Giutamic A.cip 


On therapy mental status remained nor- 
mal & ammonia level fell below 100 


microgm. per 100 cc.; symptoms re- 
turned whenever glutamic acid 
omitted for few days (Fig. 7). 


Within 1 wk. mental status normal, & 
ammonia levels below 140 microgm. 
per 100 cc.; patient discharged on 
glutamic acid. 


321 (See Fig. 6) Mental status normal, & ammonia levels 


much lower on glutamic acid (Fig. 6) 


Except during 1 infusion of sodium glu- 
tamate ammonia levels never fell 7. 
low 200 microgm. per 100 cc.; no 
apparent improvement in mental 

status. 


mout 


On glutamic acid striking improvement 
mouth) in mental status; ammonia levels 
ranged between 100 & 200 microgm. 
per 100 cc. 


25 gm. of sodium Ammonia level stabilized at about 150 
salt intravenously microgm. per 100 cc., & mental status 
for 2 days; glu- returned to normal 
tamic acid, 
daily, by mouth. 


234 25 gm. daily (by 
mouth) 


Mental status returned to normal within 
48 hr.; subsequent ammonia levels re- 
mained below 150 microgm. per 100 
cc.; patient died several mo. later in 

“liver failure.” 


Some improvement on therapy, but pa- 
tient never returned completely to 
no 


30 gm. daily (by 
mouth) 


*Resection of portal vein with Eck fistula. 
7Splenorenal shunt 3 yr. previously. 
tPortacaval shunt 4 yr. previously. 
§Portacaval shunt 4 mo. before this admission. 


recurrent bleeding from esophageal varices. He had been 
entirely well until the present admission, which was pre- 
cipitated by sudden massive rectal bleeding. This hemor- 
rhage was severe enough to require laparotomy and re- 
section of the sigmoid colon because of large, tortuous, 
bleeding veins in this segment of bowel. He appeared well 
on the day after operation, but within a few hours the 
mental status became clouded and progressed rapidly to a 
deep stupor. The ammonia level was 250 microgm. per 
100 cc. An infusion of sodium glutamate was started and 
given at the rate of 25 gm. daily for 2 days. At the end of 
the 2d day the blood ammonia level had fallen to below 
100 microgm. per 100 cc., and it remained almost at normal 
limits thereafter (Fig. 3). Concomitantly, there was a 
steady improvement in the neurologic status, which was 
classified as normal by the end of the 4th postoperative day. 
He convalesced uneventfully and was discharged. 


This case represents another example of the ef- 
fect of bleeding into the gastrointestinal tract as a 
cause of ammonia intoxication, which is remediable 


upper gastrointestinal hemorrhage. The initial ammonia 
level of 735 microgm. per 100 cc. was the highest level 
measured in man in this hospital. A constant slow infusion 
of sodium glutamate was started after the hemorrhage had 
been controlled by a Sengstaken tube. The infusion was con- 
tinued for 48 hours, with a total administered dose of 
50 gm. of sodium glutamate. At the end of this time the 
ammonia level had fallen to and stabilized at approximately 
100 microgm. per 100 cc. The depth of coma lightened 
perceptibly, and during the next 5 days the patient became 
more responsive although still somewhat stuporous, confused 
and disoriented. The Sengstaken tube had been withdrawn, 
and at this point she had a sudden exsanguinating hemor- 
rhage and died within 1 hour. These events are charted in 
Figure 4. 


This case represents another example of exogenous 
encephalopathy subsequent to massive upper gastro- 
intestinal bleeding. In this case a sudden dramatic 
fall in blood ammonia levels was associated with the 
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infusion of sodium glutamate. The improvement in 
cortical function proceeded at a steady but much 
slower pace. 

Case 5. A.M. (M.G.H. 841312), a 63-year-old man 


with known cirrhosis of the liver, entered the hospital for 
treatment of intractable ascites. Ammonium chloride was 
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Ficure 1. Effect of L-Glutamic Acid on Blood Ammonia 
Levels in Case 1. 
This patient had postnecrotic cirrhosis and ulcerative colitis 
as well as acute spontaneous encephalopathy. 


started as a diuretic agent, and within 24 hours he became 
confused, disoriented and stuporous, with a blood ammonia 
level of almost 200 microgm. per 100 cc. At this point am- 
monium chloride was discontinued, and L-glutamic acid 
given orally in a dosage of 25 gm. daily for 3 days, at the 
end of which both the ammonia level and the mental status 
were normal. Two weeks later ammonium chloride was 
given again and again was followed by a rapid deterioration 
in the neurologic status, with a concurrent elevation in the 
blood ammonia level to 200 microgm. per 100 cc. Again, 
ammonium chloride was withdrawn, and glutamic acid 
therapy started, with a rapid improvement in the mental 
status. At this point ammonium chloride therapy was re- 
instated, but L-glutamic acid was continued. This time a 
satisfactory diuresis was achieved, no mental changes oc- 
curred, and only a slight elevation in the blood ammonia 
level was noted. The relation between the use of ammonium 
chloride without and with glutamic acid and the blood 
ammonia levels and neurologic status is demonstrated in 
Figure 5. 

In this case of exogenous encephalopathy the pre- 
cipitating factor was the oral administration of am- 
monium chloride. It appears that L-glutamic acid 
was effective not only in correcting the disturbances 
in ammonia metabolism and cortical function induced 
by ammonium chloride but also in preventing these 
disturbances if administered simultaneously with am- 
monium chloride. 

Case 6. J.F. (M.G.H. 761945), a 47-year-old man, had 
had a splenorenal shunt performed 3 years previously for 
portal hypertension and bleeding esophageal varices. The 
full details in this case are not pertinent, but when he first 
came under specific observation he was in a state of chronic 
mental confusion, with occasional severe exacerbations. 
Measurements of peripheral blood ammonia ranged con- 
sistently between 200 and 250 microgm. per 100 cc. After 


a period of observation L-glutamic acid was started by 
mouth in divided doses totaling 25 gm. daily. By the end 
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of 1 month the mental status was dramatically improved, 
and he could be classified as entirely normal for the 1st 
time in over 2 years. At the same time the blood ammonia 
level fell to a level just above that of normal controls. 

The course under study and treatment is shown in Figure 
6. Over the next 14 months L-glutamic acid therapy was 
repeatedly withdrawn, and on each occasion mental con- 
fusion recurred and blood ammonia levels rose. When 
L-glutamic acid was reinstituted, both biochemical and 
clinical improvement was apparent. Over this entire period 
of 14 months the patient was on a controlled diet per- 
mitting only 60 gm. of protein daily. 


This case represents an example of chronic en- 
cephalopathy. The administration of L-glutamic 
acid on a number of occasions was accompanied by 
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Ficure 2. Effect of L-Glutamic Acid on Acute Exogenous 
Encephalopathy in Case 2. 
This patient had portal cirrhosis and bleeding esophageal 
varices. 


a return to normal mental status and by a fall in 
blood ammonia levels. As shown in Figure 6, this 
pattern was so consistent that it could hardly be ex- 
plained by coincidence. 

Case 7. J.B. (M.G.H. 799394) was a 58-year-old man 
in whom an Eck fistula had been constructed after resection 


of the portal vein for cancer of the pancreas. Even on a 
diet with protein restricted to 40 gm. daily, he remained 
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in a state of chronic confusion and disorientation. Blood 
ammonia levels ranged between 175 and 200 microgm. per 
100 cc. The administration of L-glutamic acid was attended 
by a fall in ammonia levels and by a restoration of cortical 
function to normal (Fig. 7). He subsequently died of re- 
current cancer. 


This case of chronic encephalopathy differs from 
the preceding case in that the Eck fistula was con- 
structed in the presence of a normal liver. Previous- 
ly reported studies on a similar case** had stimulated 
interest in this laboratory in the problems of am- 
monia metabolism in man. 


Discussion 


The clinical and biochemical data presented above 
suggest that L-glutamic acid frequently has a definite 
effect on the neurologic symptoms associated with 
disease of the liver or portal circulation and on the 


concomitant disturbance in ammonia metabolism. 
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NoveMBER 
Ficure 3. Effect of L-Glutamic Acid on Acute Exogenous 
Encephalopathy in Case 3. 


This patient had portal cirrhosis with bleeding sigmoidal 
varices. (The electroencephalogram was not recorded.) 


The effect of this amino acid becomes more apparent 
if these hepatic encephalopathies are divided into 
the three main classifications outlined above: acute 
spontaneous encephalopathy; acute exogenous en- 
cephalopathy; and chronic encephalopathy. 

The first group comprises patients who enter the 
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hospital with a decompensated liver and with the 
appearance of neurologic symptoms that in general 
progress inexorably to coma and death. In the small 
group reported in this series the use of L-glutamic 
acid had little or no apparent clinical effect on the 
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Ficure 4. Effect of L-Glutamic Acid on Acute Exogenous 
Encephalopathy in Case 4. 


This patient had portal cirrhosis and bleeding esophageal 


varices. 


progress of the disease. If the ammonia levels were 
measured frequently and followed carefully, however, 
there was in most cases evidence that a temporary 
fall occurred during administration of L-glutamic 
acid but that it was followed by a rise to pretreatment 
levels as soon as the immediate administration of the 
drug was discontinued. These observations should 
not be surprising or discouraging. If an organ as 
important and with as many functions in carbohy- 
drate, protein and fat metabolism as the liver is 
damaged to the extent that it begins to fail one would 
expect to find —and it is becoming increasingly ap- 
parent that one will find — innumerable biochemical 
disturbances associated with this inadequate hepatic 
function. The disturbances in ammonia metabolism 
(which have been previously described and discussed 
in detail) are only one of the many metabolic de- 
rangements that occur in the presence of the failing 
liver. An attempt to restore the patient to normal 
health by a therapy designed only to control high 
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levels of ammonia in the blood is obviously doomed 
to failure for two main reasons: the problem of am- 
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Ficure 5. Effect of Ammonium Chloride and L-Glutamic 
Acid, Given Singly and in Combination, in Case 5. 
This patient had portal cirrhosis and acute exogenous en- 
cephalopathy. 


monia intoxication is but one of the many facets as- 
sociated with decompensation of the liver and varies 
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pensation, one would not expect to control a_ bio- 
chemical abnormality such as this more than tem- 
porarily unless one could visualize a restoration of 
relatively normal hepatic function. We emphasize 
again that any concept of ammonia intoxication as 
the only biochemical abnormality associated with the 
decompensated liver represents a false approach to 
this entity. 

In the condition referred to above as acute exog- 
enous encephalopathy a different situation exists. 
All these patients were in a stage that could be rea- 
sonably described as compensated disease of the liver 
or portal circulation until there was a sudden ad- 
dition of a nitrogenous load in the gastrointestinal 
tract. In other words, although most of these patients 
had evidence of some disturbances of hepatic function 
by the standard liver-function tests, from the clinical 
point of view they were in reasonably good health 
and without neurologic symptoms until a sudden 
change occurred that precipitated the typical en- 
cephalopathy of liver disease. These factors might 
include a high-protein intake, the use of ammonium 
chloride or urea as a diuretic or the sudden flooding 
of the gastrointestinal tract with blood, usually from 
esophageal varices. All these exogenous factors have 
a common denominator in the large nitrogenous pool 
that is introduced into the gastrointestinal tract and 
may then be split to more basic compounds and in 
turn form ammonia by the action of bacterial en- 
zymes such as amino acid oxidase and urease. Be- 
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Ficure 6. Effect of L-Glutamic Acid on Chronic Encephalopathy in Case 6. 
This patient had had a splenorenal shunt for portal hypertension. 


in importance from case to case; and, in any clinical 
case that demonstrates spontaneous hepatic decom- 


cause of the presence of a portal-bed block or a sur- 
gically constructed portacaval shunt, this absorbed 
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ammonia will then bypass the liver and reach high 
concentrations in the peripheral blood. In this type 
of problem one might reasonably expect that a sub- 
stance that could lower the blood ammonia might 
well result in a permanent improvement, provided the 
exogenous factor was not continued. This expecta- 
tion has been borne out, as evidenced by the results 
already described. 

In the third group of cases, classified as chronic 
encephalopathy, a peculiar situation exists. In these 
cases an abnormal but relatively stable situation 
seems to have been reached in which a high but also 
fairly stable ammonia level in the peripheral blood 
exists, and the patient presents definite but mild 
neurologic symptoms. Instead of showing the pro- 
gressive and almost inexorable course of the spon- 
taneous encephalopathies, or the acute exacerbations 
evidenced by the exogenous encephalopathies, these 
patients remain for days, weeks, or even months in a 
state of mild fluctuation, with no evidence of im- 
provement or regression. Most of the patients in this 
study were on a controlled and relatively low-protein 
intake ranging between 50 and 70 gm. daily. This 
program often resulted in some improvement in clin- 
ical status, but the restriction of nitrogenous intake 
alone was not sufficient to restore them to normal. 
In this particular group, again, one might expect 
a substance that would control the ammonia 
level in the peripheral blood to effect a permanent 
improvement, and such improvement occurred in the 
majority of these cases. There is no question that 
the addition of glutamic acid by mouth has proved 
to be effective both in restoring normal mental status 
and in achieving a fall in the blood ammonia while 
these patients were taking the drug. This relation is 
particularly apparent in the patient whose clinical 
course and biochemical studies over a period of six- 
teen months are presented in Figure 6. It seems most 
unlikely that coincidence alone accounted for the 
improvement both in ammonia levels and in clinical 
status that consistently occurred on so many occasions 
with the addition of glutamic acid to the therapeutic 
regimen and for the regression that repeatedly oc- 
curred when glutamic acid was withdrawn. It is ob- 
vious from the data that all these patients did not re- 
spond equally to glutamic acid, and 1 case out of the 
8 was classified as a failure of treatment; the exact 
reasons for the ineffectiveness of this therapy in this 
case are not apparent from these data. 

The observations reported above are not unique. 
Eiseman*’ observed in his patients the same clinical 
differences that led us to distinguish between “spon- 
taneous” and “exogenous” encephalopathy. The fact 
that L-glutamic acid has not been invariably effective 
has also been noted by Webster and Davidson.* 
These investigators, studying primarily the “sponta- 
neous” type of hepatic coma, found many cases with 
no clinical improvement. They also found that in- 
creasing the daily dose of L-glutamic acid to 100 gm. 
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or more invariably produced a distinct although fre- 
quently only a transient fall in blood ammonia levels. 

It is hoped that these and similar studies on L- 
glutamic acid and ammonia metabolism will help 
to clarify some of the existing confusion. Two facts 
seem apparent: ammonia intoxication is a specific 
entity in “exogenous” encephalopathy, but disturb- 
ances in ammonia metabolism represent only one 
facet of the complex biochemical changes associated 
with the decompensated liver (“spontaneous” en- 
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Ficure 7. Effect of L-Glutamic Acid on the Subsequent 

Chronic Encephalopathy in Case 7 (N.R. = Normal Range). 

This patient had had a portacaval shunt after resection of 
the portal vein for cancer of the pancreas. 


cephalopathy) ; and L-glutamic acid has a definite 
role in the treatment of encephalopathy associated 
with disorders of the liver and portal circulation but 
obviously cannot be expected to restore or replace 
the failing liver. 


SUMMARY AND CONCLUSIONS 


The effect of L-glutamic acid on 28 patients with 
“hepatic coma” is described. 

These cases have been divided into three groups: 
“spontaneous,” “exogenous” and “chronic” encepha- 
lopathy. In the “exogenous” and “chronic” groups 
ammonia intoxication has been the predominant fea- 
ture and L-glutamic acid has proved to be an 
effective adjunct to treatment. The patients with 
“spontaneous” encephalopathy represent cases of true 
hepatic decompensation; in this group the disorder 
of ammonia metabolism is only one of many bio- 
chemical defects, and L-glutamic acid has proved to 
have only transient effects. 
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If the term “hepatic coma” is to be retained, it 
would be well to distinguish between “spontaneous 
hepatic coma,” which includes all the complex known 
and unknown disorders of the failing liver, and “exog- 
enous hepatic coma,” which refers primarily to the 
syndrome of ammonia intoxication. 
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THE ELECTROENCEPHALOGRAM IN RETROLENTAL FIBROPLASIA* 
E. L. Grsss,¢ ALBERTO Fors, M.D.,{ AND Freperic A. Gipss, M.D.§ 


CHICAGO 


R ETROLENTAL fibroplasia’ is characterized by 

blindness due to the formation of an opaque mem- 
brane behind the lens. It usually occurs in infants 
born prematurely with a birth weight of about 1.3 
kg. (3 pounds) or less. The number of cases has 
greatly increased in the last ten years, and the disease 
has become, in some regions, a major cause of blind- 
ness among preschool children.’ It has been described 
as a primary disease of the retinal blood vessels, which 
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become tortuous and dilated and proliferate. The 
process commonly goes on to neovascularization, de- 
tachment of the retina and the formation of a retinal 
membrane behind the lens. 


Campbell* was the first to collect evidence that the 
breathing of a high-oxygen atmosphere by the pre- 
mature infant might be a cause of retrolental fibro- 
plasia. Experiments by Gyllensten and Hellstrém* 
with newborn mice showed that intermittent exposure 
to 100 per cent oxygen for one to three weeks pro- 
duced an ocular disease similar to retrolental fibro- 
plasia of premature infants. Patz, Hoeck and De La 
Cruz® reported that the incidence and grade of retro- 
lental fibroplasia were positively related to the oxygen 
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level in the infant’s incubator. Some cases of retro- 
lental fibroplasia have been reported in which no 
oxygen was added to the respired air,® but Patz et al.° 
point out that a normal atmosphere consisting of 20 
per cent oxygen provides the infant with more oxygen 
than it receives in utero, and thus the oxygen level 


Taste 1. Clinical Status of 51 Cases of Retrolental Fibro- 


plasia. 
Sratus No. or Cases PERCENTAGES 

Intelligence: 

Normal 18 35 

Retarded 33 65 

Total 51 

Average 100 
Clinical seizures: 

Absent 37 73 

Present 14 27 

Total 51 

Average 100 
Cerebral palsy: 

Absent 46 90 

Present 5 10 

Total 51 

Average 100 


of room air may be abnormally high for a premature 
infant. Szewczyk’ has suggested that sudden anoxia 
produced by abrupt removal of the premature infant 
from a high-oxygen atmosphere is an important 
etiologic factor, but this is questioned by Patz and his 


TaBLe 2. Electroencephalographic Findings during Waking 
and Sleeping States. 


OccURRENCE OF No. or Cases* PERCENTAGES* 
Seizure Activity 
Awake 17 33 
Asleep 38 75 


*Figures nonexclusive so that when totaled they do not add up to 
number of cases in series or 100 per cent. 
associates. Lanman, Guy and Dancis* found that 
retrolental fibroplasia was present in a group of pre- 
mature infants treated with high oxygen but absent 
in a group treated with low oxygen or no oxygen 
therapy. They concluded that the disease is directly 
related to excessive administration of oxygen and can 
be controlled by limitation of this therapy. 

The association of retrolental fibroplasia with 
mental retardation has been a subject of controversy 
since Krause’? named the disease “encephalophthal- 
mic dysplasia.” Long-term study of patients with this 
condition has led Krause to the conclusion that in 
many cases the mental retardation is more apparent 
than real and that it is commonly the result of limited 
opportunities to learn,’ but in some cases, particu- 


larly those in which seizures or motor defects are 
present, the mental retardation is due to true cerebral 
dysfunction. 

A study by Jim and Krause” of the electroenceph- 
alogram in retrolental fibroplasia failed to provide 


TaBLe 3. Abnormalities Found with Patient Awake or 


Asleep. 
ELECTROENCEPHALOGRAPHIC No. or Caszs PERCENTAGE 
CLASSIFICATION 

Occipital spike focus 29) 55 ) 
Hypsarrhythmia 2 4 
14 & 6 per second positive spikes 1 2 
Normal 11 22 

Total 

Average 100 


significant findings. However, others have shown a 
correlation between eye disorders in children and 
electroencephalographic abnormality — for example, 
occipital abnormalities are commonly associated with 
eye defects and a history of premature birth'® and eye 
disorders** and strabismus?® correlate with electro- 
encephalographic abnormalities in the occipital areas. 
It seemed desirable to reconsider the electroenceph- 
alogram in retrolental fibroplasia with recordings 
made in both waking and sleeping states. 


MATERIAL AND METHOD 


The total case material on which the present study 
is based consisted of 51 patients under sixteen years 


L.T. 


RP. 


Ficure 1. Slow-Wave Focus and Spike Discharges in the 
Left Occipital Area in a Four-Year-Old Mentally Retarded 
Boy with Retrolental Fibroplasia. 


of age. Twenty-five patients were from a university 
clinic; 17 were from a large state institution for re- 
tarded children; and 9 were referred by physicians 
in private practice. Patients from the university clinic 
and those referred from private practitioners were 
examined by clinical psychologists and judged to be 
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mentally retarded when the I.Q. was below 70. Al- 
lowance was made for the handicap of blindness, and 
patients with borderline cases were given the benefit 
of the doubt and classified as nonretarded. All the 
institutionalized patients had been studied clinically 
before admission and declared committable because 
of severe mental retardation. The frequency of mental 
retardation, epileptic seizures and cerebral palsy in 
this group is shown in Table 1. 

Routine recordings were made with a Grass 8- 


channel electroencephalograph. Solder-disk  elec- 


trodes were fastened with collodion to different areas 
of the scalp. Electrodes were applied to the frontal, 
parietal, temporal and occipital areas. Recordings 
were monopolar; one ear lobe or interconnected ear 
lobes were the most commonly employed reference 


TaBLe 4. Relation between Age and Electroencephalogram 
in 51 Cases of Retrolental Fibroplasia. 


AGE Orner Types 


No. or NorMAL OcciprTaL 


PATIENTS ReEcorp or SEIzuRE 
Focus ActTIvITy 
yr. % % % 
0-2 20 50 35 15 
3-14 31 3 74 23 


points. In all cases except 1, recordings were made in 
both waking and sleeping states. 


REsuLts 


In retrolental fibroplasia (as in other conditions in 
which epilepsy is present**) the electroencephalo- 
graphic recording revealed more seizure activity dur- 
ing sleep than in the waking state (Table 2). When 


electroencephalograms were classified without relation 
to whether the abnormalities were present in waking 
or sleeping states (Table 3) an occipital spike focus 
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Ficure 2. Electroencephalogram of a Twenty-seven-Month-Old Boy of Normal Intelligence with Retrolental Fibroplasia 
Who Was Blind in the Right Eye but Had Light Perception in the Left. 


The record, which is normal with the patient awake, shows high-voltage spikes in both occipital areas when he is asleep. 
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was the commonest abnormality (Fig. 1 and 2), oc- 
curring in 72 per cent of the entire series. All patients 
with a history of clinical seizures, and 70 per cent 
of patients without such a history had seizure activity 
of some type. The frequency of seizure discharges 
was different in different age groups. Only 35 per 
cent of children under three years of age had occipital 
spike foci, whereas 74 per cen of those who were 
three years of age or older had occipital spike foci. 
Other types of seizure activity were also commoner 
in older children than in the younger (Table 4). 


One child with retrolental fibroplasia had minimal 
focal abnormalities and was considered to be within 
normal limits at the age of eight months, but at 
twelve months the patient had a high-voltage spike 
focus in both occipital areas (Fig. 3 and 4). 


Discussion 


In retrolental fibroplasia prematurity is a factor of 
primary etiologic importance.’ The vulnerability of 
different parts of the brain varies with age,’® and it 
is possible that premature tissue is particularly sensi- 
tive to high-oxygen tension, and also possible that the 
occipital lobes are especially vulnerable to this factor.** 
A number of important enzymes containing S-H 
groups are disrupted by high-oxygen tension,’’ and 
as a consequence glucose oxidation may cease at the 
pyruvic acid level, with a resultant histotoxic anoxia.” 
Thus, high-oxygen tension may produce a reduction 
in oxygen utilization and a state comparable to that 
occurring with oxygen lack. 

The study of human epilepsy’® and also animal 
studies by Grossman** have shown that different types 
of electroencephalographic abnormality tend to 
appear at different ages. The commonest focus in 
human infants, regardless of the nature of the patho- 
logic agent, is an occipital focus.’* Occipital foci are 
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occipital region (for example, in an infant with a 


common in premature infants,!* but in such infants 
gunshot wound in the occipital lobe) the seizure 


eye defects of some type are also common; the fre- 


R.F. 


Ficure 3. Electroencephalogram of an Eight-Month-Old Boy with Retrolental Fibroplasia Who Showed Slow Development 
but Was Not Obviously Retarded. 


The record is within normal limits, with minimal low-voltage, sharp spikes in the occipital areas. 


activity that is at first present in the occipital area may 
disappear and may be replaced by seizure activity in 
the midtemporal area. 

As indicated in the present material there is a high 


quency of occipital-lobe disorder in premature infants 
with normal vision has not been determined. 

With increasing age occipital-lobe foci tend to dis- 
appear or to migrate forward into the midtemporal 


Ficure 4. Electroencephalogram of the Patient Referred to in Figure 3 at the Age of Twelve Months, Showing a Focus of 
High-Voltage Spike Discharges in both Occipital Areas that is Maximal on the Right. 


correlation between seizure activity and clinical 
seizures. However, epilepsy may be subclinical; 
seizure activity can be present without clinical mani- 
festations. Forty per cent of children with cerebral 


region.’®*° Therefore, if the present group of patients 
were studied at a later age occipital-lobe foci would 
probably be rarer, and midtemporal-lobe foci more 
frequent. Long-term follow-up studies have shown 


that this disappearance and shifting of foci is not 
peculiar to any particular kind of epilepsy. Even in 
cases in which the structural lesion is restricted to the 


palsy have subclinical epilepsy.** 
That the electroencephalographic abnormality and 
the eye defects are direct consequences of the same 
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primary disturbance — namely, excessive 
seems a reasonable assumption. However, 
posure of the immature brain to visual stimulation 
might produce the occipital-lobe disorder, but the 
eye disorder itself is not prevented by covering of the 
eyes with an opaque shield.’® 

Another means by which the eye defect may result 
in occipital-lobe disorder has been suggested to us by 
Vonderahe.** He has pointed out that one of the 
earliest methods of studying the sensory projection 
areas in the brain was that of Von Gudden, who 
showed that when a peripheral sense organ is removed 
in a newborn animal, the primary and secondary pro- 
jection areas degenerate or feil to develop. Von 
Gudden and his followers employed this method for 
anatomic studies; however, the procedure was not 
much used after the advent of staining technics, for 
a stained degenerating tract was easier to see than a 
system that was absent. Vonderahe** suggests that 
blindness occurring in early infancy might result in 
dysfunction of the entire visual apparatus and that 
the occipital seizure discharges in children with 
retrolental fibroplasia might be an electroencephalo- 
graphic evidence of this dysfunction. The observation 
of Cannon and Rosenblueth?* that all deafferented 
systems tend to become hypersensitive may explain 
why the dysfunction takes the form of seizure dis- 
charges. However, this explanation has limitations, for 
in our experience blindness acquired later in life is 
not associated with occipital spike discharges. The 
causal linkages between prematurity, excessive oxygen, 
retrolental fibroplasia and occipital-lobe spike dis- 
charges remain to be determined. 


oxygen 
overex- 


SUMMARY AND CONCLUSIONS 


In 51 cases of retrolental fibroplasia, electroenceph- 
alographic recordings were obtained in the waking 
and sleeping states. Although only 27 per cent of 
patients had some form of clinical epilepsy, seizure 
activity was present in 88 per cent of the entire group 
(in 100 per cent of those with seizures and in 70 
per cent of those without seizures). The clinical 
history of seizures and the occurrence of mental re- 
tardation suggested brain disorder in some cases, but 
the present study indicates that brain disorder may 
occur in cases of retrolental fibroplasia.* 

The frequency of seizure activity among younger 
and older children differed; 50 per cent of those 


*It should be observed that this series is heavily weighted in favor 
of mental retardation since 17 of the patients were derived from a large 
state institution for retarded children. The series may thus not repre- 
sent an unbiased sample of the universe of patients with retrolental 
fibroplasia. 
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under, and 97 per cent of those over three years of 
age had seizure activity. The commonest electroen- 
cephalographic abnormality was a focus of spike- 
seizure activity in one or both occipital areas. This 
occurred in 35 per cent of children under and 74 per 
cent of those over three years of age. Follow-up 
studies on children with occipital-lobe foci have shown 
that this type of focus tends to disappear with increas- 
ing age or to migrate into the midtemporal region. 

The following circumstances are considered possible 
causes of the seizure activity in retrolental fibroplasia: 
trans-synaptic degenerative changes in the brain sec- 
ondary to blindness in early infancy (structural evi- 
dence of such changes has been reported by Von 
Gudden) ; oxygen poisoning of the immature brain 
resulting from excess oxygen in the respired air; and 
premature photic stimulation. 
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PINAL involvement in rheumatoid arthritis in 
children has occasionally been noted in the litera- 
ture, but never emphasized or adequately described. 
At the Robert Breck Brigham Hospital in Boston, an 


Ficure 1. Typical Posture in Spondylitis, with Forward 
Fixed Flexion of the Head and Neck and a Rounded Back. 


institution devoted largely to rheumatic diseases, we 
have for some time been impressed with the large 
number of cases of clinical spondylitis in these chil- 
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SPONDYLITIS OF JUVENILE ARTHRITIS — BARKIN ET AL. 


THE SPONDYLITIS OF JUVENILE RHEUMATOID ARTHRITIS* 
Rosert E. Barkin, M.D.,¢ J. SyoNey M.D.,t anp THEoporE A. Potter, M.D.§ 


BOSTON 


dren. We have therefore undertaken a survey of all 
cases of juvenile rheumatoid arthritis seen over the 
past forty years, to determine the incidence and 
nature of the spondylitis. The older material has not 
always been adequate. Thanks to the formerly popu- 
lar “focus-of-infection” search many x-ray films of 


Ficure 2. Lateral X-Ray Film of the Neck of a Three- 
Year-Old Girl Whose Disease Had Begun at Two and a 
Half Years of Age. 


There is apophyseal damage between the third and fourth 
cervical vertebras, with narrowing of the joint space and 
roughening of the joint surfaces. 


necks are incidentally available for study on films 
taken primarily to ascertain the extent of dental decay. 


CLINICAL FINDINGS 


In every case in this group spondylitis has been 
associated with peripheral joint disease. We have yet 
to see rheumatoid arthritis in a child confined to the 
spine. However, neck pain, stiffness and limitation 
of motion are sometimes present before the peripheral 
joints are involved. 

In general, symptoms of spinal involvement appear 
at or soon after the onset of illness. Often, of course, 
the early signs and symptoms have not been recorded 
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since attention was not given to this aspect of the 
disease. There may be pain and stiffness anywhere 
in the back, neck or sacroiliac regions. Limitation of 
motion of the neck, some fixed roundness of the 
thoracic spine and a flattening of the lower back de- 
velop in many of these children either early in the ill- 
ness or gradually over some years. Flexion deformity 
of the neck is the most commonly observed deformity 


Ficure 3. Lateral X-Ray Film of the Neck of the Same 
Child Three Years Later. 


There is now fusion of the apophyses between the second 
and third, third and fourth and fourth and fifth cervical 
vertebras. 


There is also subluxation of the axis on the atlas. The disks, 
vertebras and spinous processes are underdeveloped. 


and may be extreme. One of the ultimate results, as 
described below, is a shortened stature, owing to inter- 
ference by the arthritic process with normal spine 
growth. 


X-Ray Picture 


The small joints of the spine are affected in a 
process that appears similar to that involving periph- 
eral joints. There is narrowing, irregularity and often 
fusion of the apophyses and also of the sacroiliac 
joints (the frequency is mentioned below). In the 
areas of the spine affected the vertebral bodies are 
underdeveloped in height and breadth, and the inter- 
vertebral disks are likewise narrow, owing to lack of 
development and not to collapse. We postulate that 
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the normal stimulus to growth of the vertebral bodies 
and the intervertebral spaces — that is, motion of the 
spine — is largely absent in the involved areas be- 
cause of fusion of the spinal joints. A further factor 
is the immobility of the child with this illness. 

An outstanding feature of the spinal arthritis in 
children is the lack of calcification of the paraver- 
tebral ligaments. In rare cases there is slight calcifica- 
tion, which is confined to the capsular ligaments but 
absent from the major spinal ligaments. The failure 
of calcification is a constant feature even with fol- 
low-up studies into adult life. 

The appearance of a typical patient is shown in 
Figure 1, and the x-ray findings in various cases in 
Figures 2 to 8. 

The x-ray changes described may become apparent 
within a few months of the onset of the disease. They 
have been observed to progress with amazing rapidity, 


Ficure 4. Lateral View of the Spine of a Thirty-six-Year- 

Old Man Whose Arthritis Had Begun at the Age of One 

Year and Nine Months, Showing the Late Stages of the 
Disease in the Neck. 

There is extensive fusion of the posterior elements. The 

cervical bodies are grossly underdeveloped in all diameters, 

as the disks are. Slight calcification is present only in the 
capsular ligaments. 


striking changes in 1 case being noted over a four- 


month period. 


ToraL StTatTIstIcs 


The over-all statistical results of the study are out- 
lined in Table 1. 
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Thus, in this series, and with inadequate data in 
some cases, 57 (80 per cent) of 71 cases of juvenile 
arthritis gave clinical or x-ray evidence of spinal dis- 
ease. It is thus a usual finding. 


AGE AT ONSET 


The average age at the first noted appearance of 
spondylitis was nine and six-tenths years. However, 


Ficure 5. Anteroposterior View of the Dorsal Spine of a 
Six-Year-Old Girl, Showing Narrowing between the Sixth 
and Seventh and the Seventh and Eighth Dorsal Vertebras 


Caused by Underdevelopment of the Disks. 


the earliest noted spondylitis was at two, and the 
latest at twenty-six years. It is obvious that in the 
case that appeared latest the disease must have begun 


TaBLe 1. Results of Study in 71 Cases of Juvenile Rheuma- 
toid Arthritis. 


Finpinc No. or Cases 
Clinical involvement of any part of spine 51 
Clinical involvement of neck 49 
Clinical involvement of spine exclusive of neck 20 
Spinal involvement on either clinical or x-ray observation 57(80%) 
X-ray evidence of spondylitis 


49(70%) 


much earlier in the spine and been overlooked. Thus, 
the average age at onset must be earlier than nine 
and six-tenths years. 
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Sex 


In the entire series, there were 45 females and 26 
males — in general, a similar distribution to that of 
the disease in adults. Of the 57 patients with spondy- 
litis, 37 were females, and 20 males —a significant 
difference from the distribution in spondylitis in 
adults. Expressed in another way these figures show 
that, of 26 males in the total group, 20 (79 per cent) 
had spondylitis; of 45 females in the entire group, 37 
(82 per cent) had spondylitis. Thus, there appears 


Figure 6. X-Ray Film of the Pelvis of an Eleven-Year-Old 
Boy at the Time of Onset of Rheumatoid Arthritis. 
The lumbar spine and sacroiliac articulations appear normal, 
though there was back pain at this time. 


to be no evidence of a sex factor in the distribution 
before puberty as there is so prominently in adults. 

X-ray evidence of involvement of individual areas 
of the spine is listed in Table 2. 


DISTINCTION FROM CONGENITAL FAILURE OF 
SEGMENTATION 


It is necessary from the radiographic point of view 
to distinguish between the juvenile rheumatoid type 
of spondylitis and congenital fusion, more properly 
termed “failure of segmentation.” In this anomaly 
the failure is often at the anterior margin of the body, 
which is rounded. The disk is narrow, but of uni- 
form width. The outline of the vertebral bodies and 
posterior elements is normal except for the failure of 
separation. Failure of segmentation may be complete 
or incomplete. In the incomplete form the posterior 
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halves of the bodies usually show fusion, and the 
anterior space is occupied by a uniformly thin disk, 
which is evenly rounded at the anterior margin. 


DisTINcTION FROM ApULT STRUMPELL—Marie DIsEASE 


The distinguishing features between the juvenile 
rheumatoid type of spondylitis and the adult type 
(Striimpell—Marie arthritis) are that in the latter the 
age at onset is about eighteen years (after puberty) ; 


Ficure 7. X-Ray Film of the Pelvis of the Same Patient 
at the Age of Eighteen. 

The spine is rigid. The sacroiliac articulations and the 

lateral articulations of the lumbar spine are completely fused. 


the sacroiliac and, less often, lower dorsal joints are 
first affected; the costovertebral joints are also af- 
fected; and the healed end stage is that of calcified 
joints and ligaments. Because bone growth has oc- 
curred, the vertebral bodies and intervertebral disks 
are of normal height, breadth and thickness. 


SUMMARY 


In a series of 71 children with juvenile rheumatoid 
arthritis, 57 (80 per cent) gave clinical or x-ray 
evidence of spinal involvement. 

The areas most commonly involved were the neck 
and lower back. 
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Calcification of the paravertebral ligaments was 
unusual, being noted in only 2 cases in this series even 
with long follow-up periods. 


Tasie 2. Results of X-Ray Study. 


INADEQUATE 
Data 


NEGATIVE 
EXAMINATION 


Positive 
EXAMINATION 


NO. OF CASES NO. OF CASES NO. OF CASES 


45(80%) 11 15 


29 
22 


Neck 
Dorsal spine 35 
Lumbar spine 33 


Sacroiliac joint 38 


Females predominated in this entire series in a 
ratio of about 2:1. Spondylitis was about equally 
frequent in the two sexes. 


Ficure 8. X-Ray Film of the Cervical Spine of an Asymp- 
tomatic Twenty-one-Year-Old Woman with a Negative 
Physical Examination but with a History of Arthritis at 
the Age of Two. 
There is ankylosis of the second and third cervical apophy- 
ses with a small disk between the second and third cervical 
vertebras; this is a residuum of juvenile rheumatoid ar- 
thritis. 


In this group of children, rheumatoid spondylitis 
was always accompanied by peripheral joint involve- 
ment and never existed as an entity. 
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RECENT experience with a number of the newer 
drugs has demonstrated the need for an awareness 
of their potentially deleterious effects on micturition. 
In some cases the complications, not truly toxic in 
nature, were entirely due to side effects—that is, 
pharmacologic evidence that the drug was operating 
in organs and systems where thes. manifestations 
were unlooked for or undesirable. In other cases the 
urinary complications were mechanical in origin. 
The disturbances have varied in degree from mild 
difficulty in urination to complete urinary retention. 
It is the purpose of this paper to discuss ganglionic- 
blocking agents, hydralazine, anticholinergic drugs, 
antihistamines, isonicotinic acid hydrazide, amphet- 
amines, sulfonamides and mercurials, any of which 
can adversely affect micturition, and to classify these 
preparations according to their modes of action. 


Drucs Causinc NeurROGENIC DisTURBANCES 
OF URINATION 


Antihypertensive Drugs 


Ganglionic-blocking agents. The medical treat- 
ment of essential hypertension has been advanced 
with the recent introduction of several groups of 
drugs. Perhaps the most potent of these are the 
quaternary ammonium compounds. These synthetic 
compounds, characterized by the presence of one or 
more pentavalent nitrogen groups, inhibit the trans- 
mission of impulses through all autonomic ganglions, 
parasympathetic as well as sympathetic. Hexametho- 
nium and pentapyrrolidinium currently enjoy con- 
siderable vogue. Among the effects encountered with 
these powerful agents are micturitional disorders,** 
the result of parasympathetic blockage. A typical case 
follows. 


H.H., a 55-year-old man, was first seen in July, 1952, 
complaining of frequent episodes of vertigo, pounding head- 
aches associated with visual disturbances and palpitation, 
dyspnea and some precordial pain on exertion for several 
months. Examination was noteworthy in the following re- 
spects: the blood pressure was 220/140, the fundi revealed 
Grade 2 hypertensive retinopathy,’ the heart was somewhat 
enlarged, extending to the left on roentgenography, and elec- 
trocardiography demonstrated left-axis deviation and de- 
pressed T waves in Leads 2 and 3. He was placed on a low- 
salt regimen with tablets of age pare es, 15 mg. (%4 gr.) 3 
times daily. When seen again, 2 weeks later, he complained 
that he had not experienced any relief, that he had suf- 
fered several sleepless nights, and that he had bled pro- 
fusely from his nose during the previous night. The blood 
pressure was 210/113 at this visit. Hexamethonium was 
prescribed, 500 mg. 4 times daily. About 36 hours later, at 
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8 a.m., one of us (P.K.) was urgently called to his home. 
He had pain in the lower abdomen and was unable to 
empty his bladder. Catheterization resulted in prompt with- 
drawal of over 390 cc. (25 ounces) of urine and afforded 
complete relief. Hexamethonium was thereupon discon- 
tinued, and no further urinary difficulties were experienced. 


Hydralazine (Apresoline). This drug is a synthetic 
cumpound producing a marked decrease in peripheral 
vascular resistance, particularly in the splanchnic area, 
including the kidneys. Large doses have a sympa- 
tholytic and adrenolytic action. The drug is believed 
to have a preponderantly central action. Bladder 
disturbances have been reported after the use of this 
product; the mechanism is not clear. Goldstein, 
Schloss and Cohn’ stated that before their case there 
were no published reports citing urinary retention 
as a side effect of hydralazine. Cystometry performed 
by them during hydralazine therapy showed a severely 
hypotonic bladder with poor maximum voluntary 
voiding pressure. Clinically, there was a frequent 
desire to void, with difficulty in starting the stream. 
Van Duzen‘* states that hydralazine has caused com- 
plete retention. 


Anticholinergic Drugs 


There are many drugs with anticholinergic 
properties capable of blocking the transmission of 
nerve impulses at all ganglions. Some of these prep- 
arations are more effective at the parasympathetic 
ganglions and effector sites than at the sympathetic. 
These compounds are useful in gastrointestinal dis- 
orders to reduce motility and secretion of the stomach 
and intestinal tract. Pelladonna and its alkaloids 
are prime examples of anticholinergic drugs used 
for this purpose. More recently a whole new series 
of anticholinergic’ drugs have been synthesized—all 
quaternary ammonium compounds with varying 
degrees of effectiveness in blocking parasympathetic 
ganglions and effector plates. The manufacturers’ 
designations of some of these preparations are: An- 
trenyl, Banthine and Pro-Banthine, Elorine Sulfate, 
Pavrine and Prantal. Synthetic drugs with anticholin- 
ergic action and resembling atrop:ne chemically in- 
clude Homatropine, Novatropine, 5yntropan and, 
more recently, Bentyl, Centrine, Trasentine and Pava- 
trine. Unfortunately, both these classes of anticholiner- 
gics, quaternary ammonium compounds and atropine- 
like synthetic substances produce side effects in the 
bladder and on micturition,®’° the result of blockage 
of parasympathetic impulses. The following cases are 
in this group: 

C.S., a 42-year-old woman, had a long history of duodenal 
ulcer. She was seen at home with sudden complete urinary 
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retention that occurred 1 day after the beginning of 
Banthine therapy, 100 mg. 3 times daily. The bladder con- 
tained 1400 cc. of clear urine. The drug was eliminated, 
and she became free of urinary complaints. Urologic study 
was negative. Several weeks later a 2d trial of Banthine 
in smaller doses again produced retention of urine. 


J.B., a 58-year-old man, was hospitalized in the latter part 
of July, 1954, for an attack of acute coronary occlusion with 
myocardial infarction confirmed by serial electrocardiograms. 
His hospital course was uneventful, and he was discharged 
improved after 1 month’s stay. He had complained of 
epigastric distress and heartburn for several years before the 
cardiac episode. On his return home the complaints re- 
curred with some severity, and he was given Donnatal, 1 
tablet 4 times daily (this tablet contains a mixture of the 
belladonna alkaloids, hyoscyamine, 0.1037 mg., atropine, 
0.0194 mg., and hyoscine, 0.0065 mg., with phenobarbital, 
16.2 mg.). Within 48 hours of the first dose he had diffi- 
culty starting the urinary stream and experienced a con- 
stant desire to urinate, along with an inability to empty his 
bladder completely. The Donnatal was stopped, and within 
24 hours the urinary difficulties were completely relieved. 


Antihistamines 


Urinary disturbances and retention are fairly com- 
mon after the administration of antihistaminic prep- 
arations."**> These effects may be due to their 
atropinelike activity, to potentiation of response to 
epinephrine or to stimulation of adrenergic nerves.***’ 
Two typical cases follow: 


W.L., a 52-year-old man with Parkinson’s disease was 
hospitalized in July, 1951, because of difficulty in urination. 
He noticed that the stream started adequately but, in the 
middle of urination, became smaller, and the volume less. 
With added abdominal-muscle contraction he couid finish 
micturition with good volume and stream. He was receiving 
hyoscine, 2.0 mg. (1/30 gr.) 3 times daily, pilocarpine, 8.0 
mg. (% gr.) 4 times daily, Artane, 2.5 mg. (1/25 er.) 3 
times daily, Benzedrine, 12.5 mg. (1/5 gr.) daily, and 
Thephorin, 15 mg. (%4 gr.) 4 times daily. Cystometric 
examination revealed normal sensation, normal rise in pres- 
sure, a capacity of 400 cc., and no voiding reflex. Cystoscopy 
showed slight enlargement of the prostate. Thephorin was 
the only drug discontinued, and the urinary difficulty cleared 
up promptly. 


M.T., a 66-year-old man who was known to have diabetes 
and hypertension, was hospitalized for an attack of coronary 
thrombosis complicated by pulmonary infarction in Decem- 
ber, 1954. He was given 300,000 units of procaine penicillin 
intramuscularly every 12 hours for 3 doses. This was dis- 
continued when a history of penicillin sensitivity was elicited 
from the patient. One week after the initial dose he broke 
out in a generalized urticarial eruption. Tripelennamine 
was prescribed in a dosage of 100 mg. (1% gr.) every 4 
hours. Within 30 hours, he complained of difficulty in start- 
ing the urinary stream, slight burning on urination and a 
frequent desire to void. Tripelennamine was discontinued, 
and the urinary symptoms subsided within twelve hours. 


Chlorpromazine (Thorazine) is an antihistamine- 
like synthetic with diverse pharmacologic actions and 
is used clinically in a variety of conditions, including 
nausea and vomiting, emotional disturbances, intract- 
able hiccups and the management of the patient with 
cancer who is in severe pain. The following case is 
typical: 

B.M., a 48-year-old patient with rheumatic heart disease 
in chronic congestive heart failure, required full digitaliza- 
tion and meralluride sodium injections for relief of dyspnea 
and edema. Diuresis after the mercurial diuretic was un- 


complicated. Because the patient began to suffer nausea, 
vomiting and extreme discomfort, chlorpromazine was ad- 
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ministered, 25 mg. (% gr.) 3 times daily. On the following 
day complete urinary retention occurred, requiring catheteri- 
zation. The sequential relation between chlorpromazine and 
urinary retention was not recognized at the time, and the 
drug was unwittingly continued for several days. While the 
patient was receiving chlorpromazine, catheterization was 
required from time to time.* 


Amphetamine Preparations 


These are sympathomimetic agents now commonly 
employed in the treatment of obesity and emotional 
disturbances, postencephalitic Parkinsonism and bar- 
biturate poisoning. Because of the generalized utiliza- 
tion of the amphetamine preparations for the control 
of obesity, the practicing physician frequently en- 
counters certain urinary side effects,’°'®"® which may 
be due to contraction of the internal sphincter, an 
inhibitory action on the expulsive musculature of the 
bladder, or both.2° Loman and his co-workers”? 
administered amphetamine sulfate intravenously and 
by means of urographic studies demonstrated marked- 
ly enlarged bladders having the appearance of a cord 
bladder. 


Isonicotinic Acid Hydrazide Compounds 


These are synthetic preparations related chemically 
to nicotinic acid and introduced for the chemotherapy 
of tuberculosis in 1951. Urinary difficulties have been 
described in 11 per cent of the cases of Coates et al.,”* 
consisting of inability to start the stream, or delay in 
initiation of micturition, and frequency. Delayed 
starting of the stream has also been reported as a 
side effect by Fisher and his co-workers** and by 
Selikoff, Robitzek and Ornstein.** The last group 
believes that these effects might be of autonomic origin 
and the result of either the parasympathetic blocking 
or the sympathetic stimulating properties of the drug. 


Drucs Caustnc MECHANICAL DISTURBANCES 
or URINATION 


Mercurial Diuretics 


Mercurial diuretics are employed in the treatment 
of congestive heart failure, edema found in the 
nephrotic stage of chronic nephritis and recurrent 
ascites and pleural effusions of diverse etiology, when 
the primary goal is the increased excretion of fluid 
via the kidneys. Spectacular diuresis is often obtained 
by the employment of such mercurial compounds as 
Mercuhydrin, Theomerin, Mercuzanthine and Salyr- 
gan-Theophyllin. Urinary retention after the use of 
such mercurial diuretics is frequent.***° The follow- 
ing cases are of this type: 

A.F., a 28-year-old well developed woman with pemphigus, 
was on cortisone maintenance therapy after the dermatologic 
manifestations of the disease had been suppressed with 
ACTH. The minimum dosage of cortisone required for 
control was 50 mg. (% gr.) daily. On this regimen gen- 
eralized edema developed. When seen in this condition 


she was given 2 cc. of meralluride sodium intramuscularly. 
Late that night her physician was called to her home because 


*This case is reported through the courtesy of Dr. S. T. Friedman. 
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she experienced severe pain in the lower abdomen and an 
inability to void. Abdominal examination revealed an ex- 
quisitely tender, distended bladder, at the level of the 
umbilicus. She was catheterized, with immediate relief, and 
was then hospitalized for further study. Cystoscopic ex- 
amination revealed hypertrophy of the tissue about the 
bladder neck. Transurethral resection was performed. 


B.S., a 65-year-old man with hypertension, was admitted 
to the hospital for a massive upper gastrointestinal hemor- 
rhage. This was controlled with transfusion therapy, but his 
hospital course was complicated by an attack of myocardial 
infarction associated with congestive heart failure. He re- 
sponded to full digitalization and a low-salt regimen, and 
was discharged improved after 5 weeks. When next seen, 
several weeks later, he was again in congestive heart failure, 
with prominent ankle edema. He was given 2 cc. of meral- 
luride intramuscularly at once. On the return visit, the next 
day, examination revealed that the bladder was distended 
and was palpable above the umbilicus. This distention was 
relatively painless. Catheterization was performed, and more 
than 90 cc. (30 ounces) of a clear urine was obtained. 


Sulfonamides: 


Prolonged sulfonamide therapy, under certain cir- 
cumstances, can result in acute urinary retention from 
blockage of the urethra by sulfa crystals deposited 
in the urethra.*"*8 


Discussion 


Mechanical and nervous mechanisms are the pri- 
mary factors involved in the disturbances in urination 
produced by drugs. The deposition of sulfa crystals 
in the urethra, with subsequent blockage and urinary 
retention, is a clear example of the mechanical type 
of disturbance. In addition this group includes the 
mercurial diuretics. The distention effects in the 
urinary bladder demonstrated by Lawson, Schneeberg 
and Tomlinson*® parallel, in our opinion, those ob- 
served with cardiac muscle.*° It appears, then, that 
the sudden and rapid filling of the bladder that 
follows the use of the potent mercurial diuretics may 
stretch the muscle fibers beyond their physiologic 
capacity, with a resultant diminution in their con- 
tractile power. Urinary retention may therefore ensue. 
This is especially true in persons (male or female) ***? 
with a degree of vesical-neck obstruction. 

The nervous mechanisms that produce micturitional 
difficulties may be the result of either parasympa- 
thetic blockage or sympathetic stimulation. The effer- 
ent nerves to the bladder are both sympathetic and 
parasympathetic.*°**** The parasympathetics, the 
more important, supply motor fibers to the detrusor 
muscle, govern the tonus and the contractile mech- 
anism and possibly supply inhibitory fibers to the in- 
ternal sphincter. The sympathetics, it is generally 
agreed, carry motor fibers to the trigone and the 
bladder neck, but their effect on the detrusor muscle 
is a subject of controversy; some authors consider them 
to have an inhibitory action.**-*° 


ConcLUSIONS 


Some of the newer drugs may cause disturbance in 
urination, such as frequency, inability to start the 
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stream and retention. ‘These disturbances may be 
mechanical or nervous in origin. Mechanical block- 
age may be seen in sulfonamide therapy and with the 
use of mercurial diuretics. Drugs such as the ganglion- 
ic-blocking agents and hydralazine, used in the 
therapy of essential hypertension, the anticholinergic 
agents, used in gastrointestinal disorders, the anti- 
histamines, including chlorpromazine, the antitu- 
berculosis drug isonicotinic acid hydrazide, and the 
amphetamine preparations all appear to elicit unde- 
sirable side effects on urination by virtue of their ef- 
fects on the parasympathetic-sympathetic system. An 
increased awareness of these side effects will lead to 
their prompt recognition. Discontinuance of the 
offending drug is usually curative. 
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ver physician, at some time or other, is asked 

the question, what is modern psychiatry? And 
whether he is a general practitioner or some kind of 
a specialist, he is taxed to define and tell about this 
new field toward which an increasing amount of pub- 
lic interest is turning. In the abstract, psychiatry can 
be defined as a special branch of medical science, as 
the study and treatment of mental disease, as the 
investigation and classification of disorders of per- 
sonality, or as a description of disturbances in the 
distribution of human energy, or interpersonal re- 
lations or problems of maladjustment. But psychi- 
atry changes constantly as the borders of the medical 
sciences change, and each era of psychiatry is altered 
somewhat by the social, economic and cultural at- 
tributes of the period in which it exists. Thus, mod- 
ern psychiatry is psychiatry as it is taught and prac- 
ticed today and is, of course, the basis of the psychi- 
atry of tomorrow. 

But the scope of any definition is necessarily lim- 
ited, and this discussion does not aim at any com- 
plete survey, however brief, of the facts of modern 
psychiatry; that would be a fit task for a handbook. 
Still less does it aim at setting down in an elementary 
form the rudiments of the subject; that would be a 
primer. Rather, these notes may be, in the Greek 
sense, a historia—an essay or an inquiry into the na- 
ture of modern psychiatry, an attempt to see whence 
it came and whither it tends, how it resembles and 
how it differs from other ways of thinking. Especial- 
ly, its object is to ask and, if it may be, answer the 
question, What in modern psychiatry is character- 
istically modern? 

Every school of psychiatry contains two elements. 
There is first what a man thinks about the subject, 
his ideologies or, if one prefers so to call them, his 
theories; the second is what he does in relation to it 
—his practice. In primitive ways of thinking, though 
these two elements are clearly to be distinguished, 
they are never, or very rarely, separable. In all 
modern schools of psychiatric thought these two ele- 
ments are informed and transfused by a third im- 
pulse — that arising from each man’s personal emo- 
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tion toward mental phenomena, if one so wishes to 
call it, and his sense of dependence on or independ- 
ence of his emotions: his fears, his hopes, his loves. 


Historica BACKGROUND 


The study of modern psychiatry is still young and 
struggling. To many ears the very word “psychiatry” 
rings with a certain dissonance. But the study of one 
part of psychiatry is old and honored. Some knowl- 
edge of psychiatry is necessary for the study of liter- 
ature in general. The scholar, even after the most 
rigorous application of grammatical rules, is still oc- 
casionally driven to take into account his “psycholog- 
ic” interpretations. The teaching of Shakespeare, for 
example, as an academic exercise, frequently bogs 
down at just that point. Many the hours and much the 
midnight oil burned in efforts on the part of tender 
minds to “explain” the personality of Hamlet and to 
tell about the reasons Shakespeare had, as a dram- 
atist, for “creating” Lady Macbeth. Psychiatry was 
at one time (and in some quarters still is) regarded 
not as a subject worthy in itself of study — not as a 
part of the history of the human mind, for example — 
but as “ancillary,” as of some service to literature or 
medicine as the case may be. Nothing so effectively 
starves a subject as to make it occupy this “ancillary’ 
position. 

Until the last decade, it was usual to speak some- 
what defensively (and sometimes in an intentionally 
controversial manner) of leaders in psychologic and 
psychiatric thinking. There was little psychiatry in 
America (except what was developing), and most of 
it came from abroad. Until a few years ago, the 
average psychiatrist was a man who had to some ex- 
tent “studied in Europe.” Consequently, he brought 
back something slightly foreign and faintly strange — 
a compound in which was mixed a secondary strange- 
ness (coming from abroad), in addition to whatever 
strangeness might have been inherent in the subject 
itself. To many people psychiatry always is strange 
and always will be. Just as it was once usual to call 
the Greek gods by their Latin names, so this coun- 
try has tended to let the psychiatrist bring along and 
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rename a certain kind of protective veil that comes 
from being born in another place and from using 
another language. But this practice is coming to 
an end. Now, psychiatrists are more familiar with 
their technics and with their tasks and need not spend 
time in slaying dead lions. Americans are getting 
used to psychiatry and psychiatric terms without 
European veneer or names. Is Jupiter the same as 
Zeus? Is Minerva the same as Athena? But a 
subtler and more dangerous error remains. Like 
their ancestors who invested Greek gods with Latin 
or Roman and Alexandrian natures, Americans are 
still inclined to invest American psychiatry with Eu- 
ropean attributes and to make of it a trivial man- 
ifestation of a late, artificial and highly speculative 
ideology. The Greek god of Love, Eros, came to be 
called Cupid; he is Mickey Mouse today, but with 
all their newfangled pictures and images, Americans 
have not wholly rid their minds of the fat, mischiev- 
ous urchin with his bow and arrows — a conception 
that would have astonished worshippers in his own 
city of Thespiae, where the ancient image of Eros 
was “an unwrought stone.” And so it is with many 
ideas in psychiatry today: in name and in form they 
have changed from the shape of an unwrought stone 
to a fat boy and thence to a highly mechanized 
dwarf, or animated cartoon. One wonders how the 
“Oedipus complex,” for example, once embraced in 
the concept of maternal affection, may yet be stream- 
lined in the future, and upon what shore, by energy 
or aggression, it may come to rest. 

Three disabilities have to some extent atrophied 
and well-nigh paralyzed the study of modern psy- 
chiatry. In the first place, instead of being consui- 
ered as a whole, only one part, “psychology” or “ab- 
normal psychology,” has been studied. Secondly, 
even psychology was not studied rationally, as a 
whole, but in scraps, to explain certain “allusions.” 
Thirdly, such psychology (and psychiatry, too, it 
must be said) as was studied was seen distorted in 
certain ways through the confusion of what can best 
be called a Victorian or post-war haze. To read some 
paragraphs of Watson’s Behaviorism today can lead 
one to wonder that a study reduced to such inanity 
could still keep its hold on the human mind. 


Screntiric APPLICATIONS 


The study of psychiatry as a whole is a tardy 
modern growth. So long as psychiatry was divided 
into one true idea and the rest false (as it was in the 
minds of some investigators), progress was naturally 
impossible. The slow pressure of science introduced 
first the comparative and then the historical method. 
The facts of earlier and more recent psychiatric ob- 
servations being once collected and laid side by side, 
it became immediately evident that there were resem- 
blances as well as differences, and some sort of classifi- 
cation was possible. Then came the historical impulse, 


MODERN 


LIFE —- MOORE 1115 


the desire to see if in psychiatry also a law of develop- 
ment existed, and if the facts of psychiatry succeeded 
each other in any ascertainable order. 

From this intrusion of the comparative and his- 
torical methods, several schools of psychiatric thought 
long held themselves aloof. The Jungian school has 
been regarded as “too mystical” (an outworn phrase 
when used in that connection), and Freudian psy- 
choanalysis as forming part of an exclusive strong- 
hold, which was supposed to stand in some strange 
antagonism to general psychiatry (at least by some) 
and to general medicine, general science and logic. 
Certain opposing schools (several could be named) 
that on the surface appeared as different perhaps as 
any schools of thought could be were declared, in 
certain quarters, to be identical. Dying of these un- 
natural partnerships, and of their self-imposed iso- 
lations, numerous different (but not necessarily op- 
posing) schools of psychiatric thought at last have 
consented to join hands with the rest of humanity 
and come to life again. It is probably no accident 
that the “anima” of Jung is about the same as the 
“id” of Freud and not too different from the “will to 
power” or “aggression” of Adler or the élan vital of 
Bergson, for that matter, to name but a few. Psy- 
chiatry, therefore, is now a subject that can be stud- 
ied as a whole, not merely as “abnormal psychology,” 
as part of the spirituai history of the human race, not 
as the means of interpreting # particular action, and 
as contrasted, not as identical with. the general sci- 
ence of scientists. 

The study of psychiatry owes much not only to 
reform in method but also to a very large recent ac- 
cession of material that has again and again acted 
as a corrective to mistaken views. To make a single 
example, the discovery and the clinical use of the 
Rorschach ink-blot test alone has forced one to see 
the primitive (or unorganized, if they may be called 
that) parts of expressions of the mind not as sociol- 
ogists or economists regarded mental plhienomena but 
rather as Jung and Freud saw them. It is realized, 
for example, that erotic associations not only cling 
around sexual objects (where they undoubtedly be- 
long) but may also be connected with percepts of 
color and motion and with (other) concepts of wor- 
ship and adoration, and that they are crystallized in 
the formal religion to which many persons adhere. 
The attitude of psychiatry toward sex today is much 
the same as that of students of Greek religion who, 
after study of archaeologic material and comparisons 
of carvings and vase paintings, came to realize that 
Dionysus was not only the beautiful young wine 
god but also an ancient tree god, worshipped as a 
draped post, and that the sirens were not only lovely, 
baleful mermaidens but also strange bird demons 
with women’s heads. 

Excavation, which used to concern itself with 
works of art only, now seeks for and preserves every 
scrap of psychologic evidence, however humble. ‘This 
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has called attention to what people do. One dis- 
covers and studies not only the Hermes of Praxiteles 
but also masses of terracottas and bronzes, showing 
the local types under which the god or goddess was 
worshipped, and reads inscriptions of local rites dis- 
regarded by Homer and the tragedians. In a word, 
the act ot excavation has been extended in two thou- 
sand years to the point where it includes psychologic 
excavation, and, in a sense, that is exactly what the 
psychiatrist does when he sets to work with a person 
and a situation to rediscover and reconstruct im- 
portant material that might have formed the foun- 
dation and the pattern of structures erected later 
(and sometimes erroneously) in the building of the 
character or the personality. The major discoveries 
of the great archaeologist-psychiatrists may be the 
Hermes and the Venuses, but the daily work of the 
psychiatrist-in-ordinary may be compared to the con- 
tinuous digging up of terracotta images and masses 
of bronzes, which also have to be interpreted in terms 
of the major types already discovered and classified. 

Especially important in their influence on the study 
of modern psychiatry have been the particular in- 
vestigations and the development of particular ideas 
in certain particular regions and locations. There 
is a list of cities, possibly 10, where 90 per cent of all 
the psychiatry in the world has been developed. 
Vienna, Zurich, Nancy and Paris head the list. Also 
important, however, are special archaeologic, paleon- 
tologic and anthropologic social and psychologic stud- 
ies that have given the primary clinical findings his- 
torical and anthropologic corroboration. Archaeo- 
logically, these special discoveries in special regions 
may be compared to special excavations on prehis- 
toric sites. At one time it could be said that the 
poems of Homer were the great medium through 
which the popular mythology of Greece, for example, 
was fixed. Originally, in psychiatry, a few names 
were the major ones. But just as excavations begun 
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on the site of Troy culminating in the famous excava- 
tions at Knossos have taught something of the myth- 
ology of that region in a time before Homer, so bio- 
logic, social and anthropologic studies have added 
retroactively to the language and ideas of psychiatry 
in such a way that the first few names are no longer 
the entire starting point in the history of modern 
psychiatry. 


CONCLUSIONS 


The material of modern psychiatry, in its two de- 
partments of theory and practice, is, in the early 
stages of its development, much the same as that of 
other ages. One finds ghosts, and spirits and nature 
gods, ancestor worship, familiar patterns of thought 
and behavior, tribal attitudes (social and cultural), 
body worship, or anthropomorphism, the formation 
of a regnant set of ideas in certain individuals or 
groups, individual psychologies, magical and obsessive 
rites, purifications, prayers and sacrifices — all the 
common stock and the successive phases of emotional 
and superstitious humanity. What is characteristic 
of modern psychiatry is not the material but the 
handling of it. Among some modern psychiatrists, 
it is agreed that the creative imagination and a cer- 
tain surplus of some kinds of energy, though never 
perhaps without their influence on conduct, tend to 
become the impulse (or prime mover) of two quite 
other forms of human activity, both of which are 
often, though wrongly, regarded as alien to psychi- 
atry. These two forms are art, both literary and 
plastic, and philosophy. By this rare process, where- 
by certain drives are sublimated or substituted, sav- 
age elements in human nature are eliminated, and, by 
this purgation from ignorance, ugliness and fear (a 
process that psychiatrists are now beginning to un- 
derstand), the deeper tendencies in man can become 
not only powerless to harm but also exceedingly 
potent for good. 


LIvER 


Child’s*’ monograph on the hepatic circulation and 
portal hypertension is an excellent summary of all 
known data on these subjects, together with an anal- 
ysis of the published case reports of the various 
venovenal shunts performed to lower portal hyper- 
tension. 


*Clinical associate in surgery, Harvard Medical School; visiting sur- 
geon, Massachusetts General Hospital. 
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Gaui BLADDER AND Bite Ducts 
Biligrafin 


The introduction of intravenous cholangiography 
has opened an entirely new avenue of diagnosis. 
Typical of many enthusiastic reports is one by Glenn 
et al.,°* regarding 80 patients, with delineation of the 
common duct in 53. The procedure was of no value 
in the presence of jaundice. The authors consider it 
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indicated particularly in the following groups of 
cases: the postcholecystectomy syndrome, as a pre- 
operative cholangiogram, when oral cholecystography 
is not feasible, in children, in emergencies or when 
tumor is suspected in the porta hepatis. 

The debate over the value of operative cholangiog- 
raphy continues with increasing vigor. Numerous 
studies have appeared for or against it. Hoerr®® ob- 
serves that it is valuable for many reasons: to elimi- 
nate jaundice of hepatic origin by cholecystcholangio- 
gram; to demonstrate the location of benign stric- 
tures, particularly of the major hepatic ducts, or to 
determine the cause of obstruction at the sphincter 
of Oddi; to determine the extent of extrinsic neo- 
plastic disease; to demonstrate common-duct calculi; 
and in miscellaneous indications —- for example, to 
distinguish choledochal cyst from subdiaphragmatic 
abscess. He concludes that a “normal” cholangio- 
gram is not a contraindication to an exploration of 
the common duct if sound clinical reasons indicate 
such a procedure. 

Most arguments favoring operative cholangiog- 
raphy are based on the number of overlooked stones 
that remain in the common duct when cholangiog- 
raphy is not used, despite choledochotomy. Al- 
though McKittrick and Wilson” reported only a 2 
per cent incidence of retained stones, the usual level 
throughout the country is much higher. Thus, Hick- 
en et al.” in a study of 550 cases treated in 11 hos- 
pitals in Salt Lake City in which stones were re- 
moved from the extrahepatic biliary tree, showed 
residual common-duct stones in 20 per cent ten days 
later; secondary operation was necessary in 81 per 
cent. 

Johnston, Waugh and Good” reviewed records of 
175 patients who had had common-duct stones 
and postoperative cholangiograms and who were 
followed for a minimum of two years. Recurrent or 
persistent symptoms were encountered in 26 (residual 
stones in 12, re-formed stones in the duct in 6, stric- 
ture or ampullary stenosis in 4, and pancreatitis in 
4). Reoperation was necessary in 15 of the 26 cases. 
Though this represents an incidence of residual stone 
in 8 per cent of patients, the authors do not believe 
that operative cholangiography would improve re- 
sults because of inherent difficulties with this method. 
Walters,”® from the same clinic, routinely dilates the 
ampulla to a diameter of 8 mm., and does not use 
postoperative cholangiography because he can recall 
only 4 cases in which a stone of the common or he- 
patic duct was overlooked at exploratory laparotomy. 


Chlorpromazine Jaundice 


An increasing number of patients have manifested 
severe jaundice after the administration of chlorprom- 
azine. This has proved a serious problem because, 
with it, all tests of liver function and liver biopsies 
are typical of obstructive jaundice. Liver biopsies 
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show bile stasis with slight evidence of cholangitis, 
but the only way other lesions can be accurately ruled 
out is by exploratory laparotomy, which can well be 
accompanied by cholecystocholangiography. 


Cholecystectomy 


Colcock and McManus” have presented a care- 
ful, detailed study of 1356 patients operated on in 
the Lahey Clinic in a five-year period for cholecystitis 
and cholelithiasis. The mortality for the entire group 
was 1.1 per cent; that of cholecystectomy was 0.9 per 
cent, and that of cholecystectomy and clholedochot- 
omy 1.1 per cent. Fifty per cent of the deaths were 
found in the 105 patients who were jaundiced at 
the time of operation. All patients who have gall- 
stones are advised to have surgery, but actually only 
2.1 per cent of the entire group were asymptomatic; 
10.4 per cent had common-duct stones — a sharp 
decrease from the last report. Of those with com- 
mon-duct stones 8.5 per cent had no pain; 50 per 
cent of patients who were jaundiced at the time of 
operation had common-duct stones. The incidence 
of common-duct stones encountered with acute or 
subacute cholecystitis was three times as high as that 
with chronic cholecystitis. 


Cholangitis 


Sarkisian and McGowan” have investigated the 
relation of bacteria in the bile to biliary dynamics, 
cholangitis and the postcholecystectomy syndrome. 
In 27 patients with T-tube drainage it was found that 
a reduction in perfusion pain pressure of the common 
duct below 550 mm. of water indicated cholangitis. As 
the level of perfusion pain pressure increased, the 
number of bacteria in the bile decreased. 

Primary cholangitis is particularly prevalent among 
the Chinese. Ninety consecutive cases were studied 
by Cook and his co-workers.** The disease, if un- 
controlled, progressed to liver abscesses and second- 
ary involvement of the gall bladder. Surgical inter- 
vention consisted of the removal of any stones, drain- 
age of the biliary tree and cholecystectomy when there 
was severe damage to the gall bladder. The prog- 
nosis is good. 


Dilatation of the Sphincter of Oddi 


Brush et al.’* evaluated the effect of dilatation of 
the sphincter of Oddi performed during choledochos- 
tomy. One hundred and ninety-eight patients had 
this procedure, and in 230 controis the operation was 
the same except that the dilatation was omitted. 
Residual or re-formed stones were found in 10 who 
did not have dilatation, and in none who had it. Hos- 
pital stay and mortality were the same in the two 
groups. Eighty of the patients with “dilatation” ac- 
tually had dilators of only 3 or 4 mm. passed, but 
in the others larger sizes were used. 
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Postcholecystectomy Symptoms 


Morton” has operated on 20 patients with post- 
cholecystectomy symptoms. The symptoms, includ- 
ing jaundice in several, were ascribed to the presence 
of a retained cystic-duct stump alone; the remnant 
varied from 1.5 to 7 cm. in length. A prolonged fol- 
low-up study after removal of the remnant showed 
that 1€ patients were completely free of symptoms, 
and the other 2 had only minor complaints. 

Amputation neuromas may account for residual 
symptoms. Hume and Buston™ have reported 9 new 
cases, with 8 patients asymptomatic after removal 
during a follow-up period up to seven years. Bart- 
lett and McDermott*® récorded 2 cases in ob- 
structive jaundice from the neuroma deve!ped 
many years after the original biliary-tract surgery. 


Intrahepatic Cholangiojejunostomy 


The status of this operation, first devised by Long- 
mire, has been reassessed by Lippman and 1!.0..g- 
mire,** who report 5 new cases. A total of 23 now 
have been recorded. Follow-up study of all patients 
showed generally good results. The authors believe 
that operative cholangiography should be employed 
through the sectioned left lobe to determine that the 
largest available left hepatic duct is being used, and to 
assure the presence of a communication between right 
and left hepatic ducts. 


PANCEEAS 
Lymphatics 


Evans and Ochsnex** made a detailed examination 
of pancreatitic lymphatics in 30 human cadavers after 
India-ink injection. An extremely wide dissemina- 
tion was observed. ‘The anatomic diagrams presented 
make the authors doubt the value of the limited pan- 
creaticoduodenal resection that is now carried out 
for cancer. 


Pancreatic-Duct Pressure 


Fundamental studies of common-duct and pan- 
creatic-duct pressures were made in trained, non- 
anesthetized dogs by Parry, Hallenbeck and Grind- 
ley.8° Pressure in the fasting pancreatic duct aver- 
aged 91 mm. of water, and that in the common duct 
47.9 mm. This great difference tended to persist even 
after eating, when both pressures increased ; occasion- 
ally for a brief period, as the gal: bladder emptied, 
pressure in the common bile duct became greater 
than that in the pancreatic duct. 


Pancreatic Tumors and Peptic Ulcerations 


A significant relation has been established by Zoll- 
inger and Ellison** between certain tumors of the 
pancreas and unusual types of peptic ulcerations. 
They observed 2 cases of primary nonspecific ulcer 
of the jejunum associated with marked gastric hyper- 
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secretion and hyperacidity. Islet-cell tumors of the 
pancreas were discovered in both. Other cases, re- 
ported in the discussion of this paper, indicate that 
pancreatic tumors (either alpha or beta cell) should 
be suspected in any case of bizarre peptic ulceration 
that is refractory to the usual types of therapy. 


Pancreatitis 


A sound presentation of the whole proble.a of 
pancreatitis has been made by Zollinger, Keith and 
Ellison.*®° In a summary of acute pancreatitis they 
point out that the whole blood deficit averages 1500 
cc. per patient, and that restoration of blood volume 
accounts for the value of serum albumin. Recurrent, 
or chronic, pancreatitis, diagnosed by a history of 
three or more attacks, by x-ray demonstration of cal- 
cification or by direct biopsy of the pancreas, must be 
‘reated by individualized procedures. One hundred 
and thirty-four cases were seen in a seven-year period, 
with a 12.6 yer cent mortality. 

In the University of Pennsylvania Hospital, Kirby 
et al.*® observed 116 patients from 1946 to 1953 with 
acute pancreatitis. The mortality was 13.8 per cent, 
hemorrhage accounting for over half the deaths. The 
authors believe that wide drainage, when a large, 
tender mass and fever develop secondarily in patients 
with acute hemorrhagic pancreatitis, may prevent 
death from this complication. 

Acute pancreatitis has followed transcholedochal 
sphincterotomy often enough that a warning note 
should be sounded abou: ‘ts indiscriminate use. Blath- 
erwick and Pattisoi:>’ reported 3 deaths tiiat occurred 
in this fashion. 

The fate of patients surviving «ne or more attacks 
of acute pancreatitis was studied by Raker and 
Bartlett** at the Massachusetts Genera! Hospital. Of 
134 patients observed, 12 per cent died of the acute 
attack. Thirty-two patients served as controls; 10 
had recurrent attacks of pain. Fifty-one had chole- 
cystectomy and choledochostomy; 47 had good, 2 
fair, and 2 poor results. In this group 35 patients 
had five or more attacks. The patients with the poor 
results had had an unsatisfactory dilatation of the 
ampulla of Vater, which in this hospital is believed 
to be an important part of the original operative pro- 
cedure. This careful follow-up study emphasizes the 
fact that adequate biliary-tiact surgery can relieve a 
large percentage of patients with pancreatitis. 

Warren,* in a discussion of chronic relapsing pan- 
creatitis, states that a variety of surgical procedures 
are necessary and that no one measure short of total 
pancreatectomy is specific. Obstruction of the pan- 
creatic ducts is the underlying cause and must be 
relieved whenever possible. Eighty-seven patients 
have been operated on at the Lahey Clinic, with no 
death in 58 cases in which a direct attack was made 
on the pancreas. Preference is now given to the fol- 
lowing procedures: transduodenal exploration and 
dilatation of the ducts of Wirsung and Santorini; 
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pancreatoduodenal resection, distal pancreatectomy 
(when the disease is confined to that portion of the 
gland); and pancreatogastrostomy or pancreato- 
jejunostomy. 

Further papers have analyzed results after certain 
specific operations for relapsing pancreatitis. The 
value of prolonged external biliary drainage is shown 
by Priestley, Taylor and Rogers®® in a series of cases 
from the Mayo Clinic. External biliary drainage pro- 
vided complete relief in 62 per cent of patients who 
had disease in the biliary tree, and in 13 per cent in 
whom there was no biliary disease. An internal 
biliary drainage provided complete relief in 50 per 
cent when biliary-tract disease was present, and in 
31 per cent when it was uct. 

Ligature of the pancreatic ducts has been sug- 
gested to produce secondary atrophy of the glana. 
Cannon” has described his experience with 6 of thes« 
operations. He believes that both ducts should be 
ligated. The results were not particularly promising 
since only 1 patient was definitely relieved. 

Choledochojejunostomy after division of the com- 
mon duct has again been recommended by Bowers,*” 
whose patients originally treated in that fashion still 
show good results. Poth®* has preferred side-to-end 
choledochojejunostomy, using a Y loop, to avoid the 
danger of common-duct stricture. He reports good 
short-term results. Rousselot et al.,°* on the other 
hand, have treated 5 cases of relapsing pancreatitis 
by choledochojejunostomy, with a good result in only 
1. 

Caudal pancreatojejunostom, interested many 
surgeons. DuVal** amputates the tail of the pancreas 
and makes pressure studies of the pancreatic duct 
and an immediate pancreatogram by retrograde in- 
jection of the duct. If the duct is obstructed at the 
ampulla of Vater, the distal end of the duct is anas- 
tomosed to a Roux-Y loop of jejunum. By this 
measure he has had good results in 2 cases. On the 
other hand, in the experimental dog, Sensenig and 
Bowers®® found that such an anastomosis shortly 
closed over, and the ligated main duct recanalized. 

Mallet-Guy,®’ who has had an extensive experi- 
ence with pancreatitis, finds that left-sided pan- 
createctomy is often possible; he has had 14 cases 
with 10 good results. In other cases he prefers a very 
limited left-sided splanchnicectomy; this has been 
done in 42 cases, with 1 death and 1 failure. 

All these operations are listed so that the divergent 
methods that are now under clinical investigation 
may be appreciated. It is clear that there is no pan- 
acea for the disease. All methods have failed fre- 
quently, and the decision about the proper operation 
may be extraordinarily difficult. 


MIscELLANEOUS CONSIDERATIONS 
War Wounds 


Sufficient data have now been collected to make 
a fairly accurate comparison of abdominal wounds 
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in the Korean conflict and in World War II. Artz, 
Brownell and Sako** note that in the final eighteen 
months of hostilities in Korea there were 384 patients 
with abdominal injuries and a mortality of 8.85 per 
cent. This is a significant reduction from 20.5 per 
cent reported by the Second Auxiliary Surgical 
Group in World War [I in patients who had the 
same time lag. The difference was even more sig- 
nificant when multiple organs were injured. With 
thoracoabdominal wounds, the respective mortalities 
were 13 per cent and 27 per cent. The reasons for 
the reduced mortality are helicopter evacuation, sta- 
bility of the tactical situation, better anesthesia and 
rmscecitation, and antibiotics. An average of 1.5 liters 
‘2 ants) of blood were given before and 1.5 liters 
during the operation. Technically, the main dif- 
i2rence in treatment is that «vith thoracoabdominal 
wounds, the chest injury is ty :ated by aspiration, and 
thoracoabdominal incisions are avoided. The authors 
report 75 patients of their own, with 9 deaths. The 
time lag to admissio: was about four hours, and that 
from admission to surgery three hours; the operating 
time was two and three-teni!is hours. A second re- 
port, by Aalpoel,°® sumimeiizes the techrical pro- 
cedures, and gives his indiviciual experience with 92 
cases. There were 10 deaths m his series. 


Blood Transftsions 


Transfusions are given so generally that every sur- 
geon must be familiar with the complications in- 
volved. An excellent simple discussion is @xen by 


Bell.1°° The important ones are reactions 
(in 3 per cent), hemo'ytic reactions 0.3) per cent 
disease transmission (viral hepatitis, sphilis a 
malaria), circulatory accidents, arcideni: 


and reaction to grossly contaminated S.oc<. 9 these 
must now be added citric acid intoxication. which 
may occur when large volumes of citrated blood are 
transfused. Bunker and his associates’ have found 
very high serum citrate levels, particularly in the pa- 
tients with multiple transfusions who have had liver 
disease. Since intravenous infusions of calcium salts 
were not effective in relieving the intoxication, avoid- 
ance of citrated blood is necessary to eliminate the 
danger. The effect of the citrate is to remove ionized 
calcium from the blood, leading to cardiac arrest. 


Wound Dehiscence 


Marsh et al.’°? found through-and-through reten- 
tion sutures with systematic wound closure by layers 
to be the important technical feature in the preven- 
tion of wound dehiscence in a carefully controlled 
clinical study of 1000 cases. Besides the technical 
details, nutritional factors, mechanical factors such 
as violent coughing and abdominal distention and 
age of the patient were important. 


Retroperitoneal Tumors 


A comprehensive, descriptive review of 120 pri- 
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mary retroperitoneal tumors is presented from the 
Memorial Hospital, New York City, by Pack and 
Tabah.*°? The most comix i turo*s were rhabdo- 
myosarcoma, lymphosarcoma and liyssarcoma. Sur- 
gicel therapy was carried out in 85 cases. Four pa- 
tients survived for five years without recurrence. 


Ammonia Intoxication 


McDermott, Adams and Riddell’ have reviewed 
the normal metabolism of ammonia, defined the 
syndrome of ammonia intoxication and presented a 
series of cases in which gross disturbances in ammonia 
metabolism were associated with neurologic symp- 
toms and reversible electrocardiographic changes. 
Intrahepatic disease or a portacaval shunt, or a com- 
bination of both, is the underlying reason why the 
organism cannot rid itself of ammonia. In man the 
intestinal tract is the most important source of am- 
monia, which is converted by the liver to urea, and 
if this is not possible, the clinical syndrome of epi- 
sodic stupor is produced. This is abetted by a high- 
protein diet or by blood in the gastrointestinal tract. 
The normal serum ammonia level is 50 microgm. 
per 100 cc., but it may rise to 400 microgm. during 
these periods of intoxication. 

Drapanas et al.*®° have shown that blood ammonia 
concentration is elevated when the symptoms of “meat 
intoxication” appear in dogs. In dogs, hepatic 
anoxia may result in an inability to convert ammonia 
into urea. 


Thoracic Duct 


Management of injuries of the thoracic duct have 
been notoriously difficult. Brewer'®® has investigated 
24 cases of thoracic-duct fistulas above and below 
the diaphragm. Trauma and malignant tumors were 
the most important causes. In the cervical and tho- 
racic regions simple ligation of the duct is usually suc- 
cessful. Below the diaphragm the treatment is gen- 
erally neglected. In a case reported by Brewer, a 
fistula was cured by anastomosis of the thoracic duct 
to the hemiazygos vein. 


Hydatid Disease 


Although in America hydatid disease is rare, in 
many parts of the world it is extremely common. 
Jidejian’”’ has described 190 patients treated by him 
at the American University Hospital of Beirut. One 
hundred and six had cysts in the liver, and 57 had 
cysts in the lung, whereas others were scattered else- 
where. In the liver the safest operation is a two-stage 
excision, the cyst being first marsupialized and later 
excised, after aspiration and injection of formalin or 
absolute alcohol. Infected cysts are treated by in- 
cision and drainage. Calcified cysts are dead and can 
be excised in one stage, but need to be removed only 
if they are causing pressure symptoms, such as jaun- 
dice. 
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Antibiotic Therapy 


Cohn and Rives’®* have offered proof that anti- 
biotics delivered into the lumen protect a devascu- 
larized segment of colon even at a site of anastomosis. 
In dogs a 5-cm. area of colon was devascularized, 
and an anastomosis made in the same area. All con- 
trol animals died. In 8 others the same procedure 
was carried out, but Achromycin was injected di- 
rectly into the bowel; 6 of these dogs survived. 

Poth*®® has devoted much effort to the determina- 
tion of the most effective method of sterilization of 
the intestinal tract. For patients without intestinal 
obstruction he now prefers a twenty-four-hour prep- 
aration, using castor oil, 8 gm. of neomycin and 12 
gm. of sulfathalidine in divided doses. A more cau- 
tious preparation without the castor oil is used in 
subacute obstruction. In emergencies the peritoneal 
cavity is flooded with 200 to 300 ce. of 1 per cent 
neomycin solution if there has been a_ perforation. 
If there is a perforation of the bowel or resection is 
indicated, the lumen of the bowel is flooded with 1 
per cent neomycin solution. Fifty-two patients who 
have required emergency closure of perforations or 
resections have been treated in this fashion; in no 
case had peritonitis persisted after operation. 

Davis et al.''® found that a single dose of 4 gm. of 
neomycin by mouth almost completely suppressed all 
intestinal bacteria without producing toxicity or over- 
growth of yeast or fungi. In an illustrative case, all 
organisms were suppressed at the end of a twelve- 
hour period, and all but the staphylococcus remained 
suppressed for twenty-four hours more. 

Unfortunately, pseudomembranous _ enterocolitis 
remains a serious complication of antibiotic therapy, 
particularly after colonic resection. The broad-spec- 
trum antibiotics too often have allowed the develop- 
ment of a virulent staphylococcus that has rapidly 
led to death. Many more reports of this usually fatal 
disease have appeared. Typical of the group is a 
series of 8 cases reported from the Massachusetts Gen- 
eral Hospital by Speare.** A more extensive list of 
papers was given in the previous Medical Progress 
report. 

Comparable groups of patients prepared for in- 
testinal surgery by neomycin and by a combination 
of neomycin and oxytetracycline were studied by 
Pettet and Judd.*** Enterocolitis occurred in 6 of the 
71 patients with the combination, and in none with 
the neomycin. The authors note in their discussion, 
however, that the disease has been noted after neo- 
mycin alone, and they assume that wider use of neo- 
mycin will lead to more infections. 
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the skin when one is taking electrocardiograms. 

I have experimented with numerous detergents. 
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MEDICAL INTELLIGENCE 


A NEW SOLUTION FOR THE 
APPLICATION OF 
ELECTROCARDIOGRAPHIC 
ELECTRODES TO 
THE SKIN* 


EMANUEL GOLDBERGER, M.D.+ 
NEW YORK CITY 


OR the past two and a half years, I have been 
successfully using a hitherto undescribed solution, 


*From the Electrocardiographic Department, Lincoln Hospital. 
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in approximately 5 per cent concentration. This 
dissolved in a solution containing approximately 


7 per cent salt. 


PREPARATION 


The required volume of water is boiled, and the 


salt added and dissolved. Then the sodium lauryl 
sulfate is added. Part of the sodium lauryl sulfate 
will precipitate because of the presence of the salt; it is 
not necessary to remove the precipitate. 


APPLICATION 


The container is shaken, and the solution is then 


dabbed on the skin with absorbent cotton, or rubbed 
very lightly until suds begin to form. The metal 
electrocardiographic electrodes are then applied, and 
a tracing is taken in the usual way. 


Discussion 


The use of a solution containing a synthetic deter- 


gent has five advantages. In the first place, the de- 
tergent cleanses the skin. Secondly, it acts as a wetting 
agent and penetrates dry, thick skin. This is especially 
valuable on the left leg, whose resistance is usually 
much higher than that of the arms.{ Thirdly, the 


tGoldberger, E. Unipolar Lead Electrocardiography and Vectorcar- 
diography. Third edition. 601 pp. Philadelphia: Lea & Febiger, 1953. 
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detergent acts as a good electrolyte. Fourthly, be- 
cause of these properties, the solution can be applied 
to the skin without rubbing, or with minimal rubbing. 
Finally, the detergent prevents the salt from corrod- 
ing the metal electrodes even if they are not washed 
after use (one reason for this is the high pH of the 
solution ) . 

I have not encountered any skin reactions from the 
use of the detergent. I might also mention that or- 
dinary soap dissolved in salt is not effective, nor is 
ordinary saline solution. 


SUMMARY 


The preparation and advaritages of a synthetic 
detergent, sodium lauryl sulfate, dissolved in saline 
solution, for use when electrocardiographic electrodes 
are applied to the skin, is described. 


EPIDEMIOLOGY IN COUNTRY 
PRACTICE 


Joun Pemperton, M.D.* 


BOSTON 


R. William Pickles, a general practitioner of 
Yorkshire, England, was the lecturer at a meet- 
ing on July 20 at the Harvard Club, Boston, organ- 


ized by the Massachusetts Academy of General Prac- 
tice. Dr. Pickles is no newcomer to Boston, having 
delivered the Cutter Lecture at the Harvard School 
of Public Health in 1948. Since that occasion he has 
lectured in Australia and Africa and has been elected 
the first president of the recently formed British Col- 
lege of General Practice. 

On this occasion he spoke of the unique opportu- 
nities of the family doctor who practices in a sparsely 
populated rural area to make original and important 
observations on the incubation and infective periods 
and on the modes of transmission of infectious dis- 
ease. He recalled how he first started practice in the 
village of Aysgarth in 1910. At that time some of the 
remote farmhouses of the practice, which includes 8 
villages and several hamlets scattered up and down 
“broad Wensleydale,” could be reached only on horse- 
back or on foot. When trudging across the snow- 
covered fields to some lonely cottage he was often 
reminded, he said, of the lines of Christina Rossetti: 


Does the road wind up hill all the way? 
Yes, to the very end! 

Without making light of the hardships and often 
modest remuneration of the country doctor the 
speaker made it clear that he had enjoyed his life as 
a general practitioner of medicine among his moor- 
land patients. “I’ve had a lot of luck in my Jife,” he 

*Genir lecturer in social and industrial medicine, University of Shef- 
field, England; consultant in social and industrial medicine, United 


Sheffield Hospitals; Rockefeller Traveling Fellow in Medicine, Harvard 
School of Public Health. 
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said, referring to the opportunities that he had had 
to make the observations that established his reputa- 
tion. It may be remarked that such opportunities 
have occurred to many others and that such achieve- 
ments as his need a receptivity of mind and the 
imagination to perceive new relations between phe- 
nomena and the patience of a beaver to extract new 
and precise facts from the crude drama of nature. 
By such efforts Budd, in rural Somerset, unraveled 
the mode of spread of typhoid fever, Snow was able 
to give the advice necessary to bring to an end an 
epidemic of cholera in London, and Pickles could 
show that catarrhal jaundice was an infectious dis- 
ease transmitted from one person to another with an 
incubation period of about twenty-eight days. This 
disease, incidentally, later became one of the chief 
causes of invalidity in the Allied troops during World 
War II and delayed the opening of the battle of El 
Alamein for three days. 

When he first went to Wensleydale communications 
were tenuous, and visiting between friends and rela- 
tives in these widely separated villages was uncom- 
mon and largely confined to a few important festi- 
vals each year. Frequently, the village fete, a mar- 
riage or a funeral provided Dr. Pickles with the event 
he sought, “the short and only possible exposure.” 
His observations on the incubation period of infec- 
tious hepatitis were particularly important, for at that 
time the infectious nature of “catarrhal jaundice” 
was not generally appreciated. During an epidemic 
of the disease that started in 1928, out of a popula- 
tion of less than 6000 in the dale 250 contracted the 
disease, of whom the speaker attended 115. In one 
village an outbreak was traced to a girl who, although 
confined to bed with jaundice, insisted on getting up 
to go to the village fete, where she infected 5 others; 
they all came down with the disease between twenty- 
seven and thirty-four days later. It is the custom in 
most of the villages of the North Riding of Yorkshire 
for a local club or “pub” to organize an outing twice a 
year. These often take the form of a coach trip at 
Christmas time to the pantomime at Leeds and an- 
other to the seaside resort of Scarborough in the 
summer. These cities came to serve, as the speaker 
wryly remarked, as the replenishers of the bacterial 
flora of the dale. 

Dr. Pickles was the first to describe Bornholm dis- 
ease or epidemic myalgia in Great Britain, a story that 
he has already related in the Journal.* He told 
how in 1933 he was called by a young farmer to see 
his son, a boy of two and a half years, who had been 
attacked suddenly by severe pain in the upper abdo- 
men. The boy had a temperature of 101°F.; his alae 
nasae were working and he had a respiratory rate of 
60 per minute. A diagnosis of lobar pneumonia was 
made. By the next morning the boy had apparently 
recovered. The mother was reassured and told that 
her son was quite well again. However, on the next 


*Pickles, W. N. Sylvest’s disease (Bornholm disease). New Eng. J. 
Med. 250: 1033-1036, 1954. 
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day, his distressing symptoms returned, and the doc- 
tors were confounded. Recollecting later that he had 
received from Dr. Ejnar Sylvest, a general practi- 
tioner of Copenhagen, a description of a similar con- 
dition occurring in the island of Bornholm, Dr. Pickles 
realized that he was dealing with the same disease. 

The methods employed by him in his lifelong study 
of epidemic disease have been simple. He described 
how he records the name of the patient and the first 
day of the disease in his pocket diary as he goes on 
his rounds and how these are later transcribed to 
time charts by Mrs. Pickles, who uses the appropriate 
symbol for each disease and records them alongside 
the name of the village where the case occurred. 
These clear and elegant charts, some of which are 
published in his book Epidemiology in Country Prac- 
tice, reveal at a glance the epidemic situation in the 
different villages over a period of three months at a 
time. Records of dysentery, influenza and tonsillitis 
have been kept, as well as the more specific types of 
infectious disease. 


CASE RECORDS 


OF THE 
MASSACHUSETTS GENERAL HOSPITAL 


Weekly Clinicopathological Exercises 
FOUNDED BY RICHARD C. CABOT 
BENJAMIN CASTLEMAN, M.D., Editor 


Virctnta W. Towne, Assistant Editor 


CASE 41511 
PRESENTATION OF CASE 


A twenty-eight-year-old single woman was admitted 
to the hospital because of seizures and mental deterio- 
ration. 

Four and one-half months before admission the pa- 
tient had her first seizure. The onset of the seizure 
was not observed, but when she was found by her 
mother she was lying on one side with her arms 
flexed, legs extended and tongue bleeding; her res- 
pirations were deep and rapid, her eyes were closed 
and saliva was running from her mouth. There was 
no fecal or urinary incontinence. After this she slept 
for two and a half hours and upon awakening had 
complete amnesia for the event. One hour later she 
had a second seizure that started with “ah, ah, ah,” 
vocalization and was followed by stiffening of the en- 
tire body with clenching of the jaw, flexion of the 


It is now widely recognized that there are many ill 
defined short or minor illnesses, or slight attacks of 
severe illness such as poliomyelitis, that do not cause 
the sufferer to be admitted to a hospital and therefore 
brought into the orbit of “high-powered research.” 
The British College of General Practice has formed a 
research section that is trying to advance the collec- 
tion of accurate records of such conditions by general 
practitioners, who in different areas are pooling their 
observations to obtain sufficient numbers of cases 
within a fairly short period. This appears to be a 
promising field for discovery, and whatever success 
it achieves may be attributed, in part at least, to 
practitioners like William Pickles, of Aysgarth, who 
by making observations in one community over a life- 
time have proved that some of the secrets of disease 
may be discovered by the fascinating if arduous 
methods of shoe-leather and pocket-book epidemi- 


ology. 


arms and extension of the legs. Immediately after- 
wards there were clonic movements of all four ex- 
tremities. The seizure lasted about five minutes and 
was again followed by sleep and total amnesia. She 
then had three more similar seizures in close succession 
that same day and was immediately hospitalized in 
another hospital and started on Dilantin. The seizures 
ceased and she remained in the hospital three days 
during which a neurologic examination and lumbar 
puncture were reported as negative. However, an 
electroencephalogram was reported as showing severe 
cerebral dysrhythmia, more marked over the left 
hemisphere. She was discharged on Dilantin, 90 mg. 
four times a day. She remained at home for a few 
weeks during which it was noted that she was tired 
much of the time, sleeping ten to twelve hours 
daily, and had some slight difficulty in finding 
and forming words. However, she was able to carry 
on successfully as a student of occupational therapy 
in another city for two months. When she returned 
home her parents again noted that she had difficulty 
in finding words and slight difficulty in walking. Also 
she complained that she could not write with her 
right hand and could not “think straight” as if her 
“mind would not react.” The Dilantin dosage was re- 
duced to 90 mg. three times a day, but shortly after 
this she had another seizure similar to the previous 
ones. She was again put on Dilantin, 90 mg. four 
times a day. Then the patient began to complain of 
generalized headaches and had several episodes of 
nausea and vomiting. Another neurological exami- 
nation performed one month before admission was 
reported as negative. A lumbar puncture at this time 
yielded a fluid under an initial pressure equivalent to 
160 mm. of water, with a total protein of 11 mg. per 
100 cc. The electroencephalogram still showed a dif- 
fuse abnormality especially on the left side. The anti- 
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convulsant therapy was changed to mysoline, 1 cap- 
sule four times a day. After discharge she began to 
complain of tinnitus in both ears, morning headaches 
with nausea and occasional vomiting, weakness and 
anorexia. Her difficulty in finding words increased 
and during the last few weeks before admission she 
was unable even to take care of herself. She became 
unable to walk without assistance, could not use the 
right hand, and periodically drooled from the right 
side of the mouth. The disability with the right hand 


Ficure 1. Left Internal Carotid Arteriogram, Anteropos- 
terior View. 


The anterior cerebral artery is displaced across the midline 
to the right. 

was variable; she was able to use it better at some 

times than others. She lost 15 pounds in one and a 

half months. 

The patient was born at term of an uneventful 
pregnancy and normal labor. During the neonatal 
period a port-wine mark involving the right cheek, 
eye and forehead and left temple were noted. The 
right pupil was observed to be larger than the left 
one and the sclera of the right eye was described as 
“red-colored.” Her development was normal in all 
other respects. She began to speak and to walk with- 
out assistance at twelve months and was toilet-trained 
at fifteen months. The port-wine stains did not in- 
crease in relative size. She was never able to distin- 
guish more than darkness and light with the right 
eye. She did well in school and completed college. 
She was able to teach school for several years. Four 
years before admission she submitted to a series of 
plastic operations and tattoos during which the right 
eye was enucleated and replaced by a prosthesis. The 
family was told that the eye contained ‘‘a lot of bone.” 
Afterwards she took a course in occupational therapy 
and was in the process of obtaining practical training 
when the present illness began. She had no history of 
head trauma, meningitis, encephalitis or jaundice. 
There was no family history of birth marks, diabetes 
or epilepsy. One brother was normal and well at the 
age of twenty-three years. 

Physical examination revealed a tall, thin woman 
with a disfiguring hemangioma in the distribution of 


the first and second divisions of the right trigeminal 
nerve and a smaller one in the left temple. Her re- 
actions were slow but her responses, though meager, 
were pertinent. Occasionally she could not express 
herself; pausing and groping for a word or phrase, 
and not finding either, she would either terminate her 
thought or substitute another word or phrase. Sur- 
prisingly enough she usually named common objects 
accurately. Spoken commands were followed but 
there was a tendency to confuse the right and left 
hand and she perseverated in speech and action. She 
read slowly and could write a phrase of 3 to 4 words 
with the left hand. She could not write with the right 
hand. “he sense of smell was intact. The visual fields 
were full. There was a well fitted prosthesis in the 
right orbit. The left optic disc was normal. The 
extraocular muscles were normal and there was no 
nystagmus. The left pupil was 3 mm. in diameter and 
reacted to light and on accommodation. There was a 
right hemiparesis involving the face, arm and leg. The 


Ficure 2. Left Internal Carotid Arteriogram. 
The middle cerebral artery is displaced inferiorly. 


tendon reflexes in the right arm were ++ and in 
the left +. The abdominal reflexes were absent bi- 
laterally, and the knee jerks and ankle jerks absent 
even with reinforcement. The plantar response was 
equivocal on the right and flexor on the left. The 
right leg was relatively stronger than the right arm. 
There was a slight inconstant defect in position sense 
and in tactile localization in the right arm and leg, 
but pain, touch, vibration and number writing were 
the same bilaterally. A grasp reflex could be elicited 
in each hand when her attention was distracted. She 
was able to use the right leg quite well in walking 
with only slight scuffing of toes. Her balance was 
fairly normal and tests of co-ordination were per- 
formed well but more slowly and as though after 
greater deliberation on the right side. 

The temperature was 98.8°F., the pulse 70 and the 
respirations 14. The blood pressure was 112 systolic, 
70 diastolic. 

Urinalysis was negative. Examination of the blood 
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revealed a hemoglobin of 13.0 gm., and a white-cell 
count of 3000, with 53 per cent neutrophils, 38 per 
cent lymphocytes, and 9 per cent monocytes. The 
fasting blood sugar was 89 mg., the nonprotein nitro- 
gen 22 mg. and the serum cholesterol 274 mg. per 
100 cc. The sedimentation rate was 12 mm. in sixty 
minutes. The platelet count was 135,000 and the 
prothrombin time 55 per cent of normal. The stool 
was guaiac negative. An_ electroencephalogram 
showed voltages increased with 3 per second delta 
waves bilaterally, more on the left. No abnormal 
rhythms were seen, There was no increase in ab- 
normality with over-breathing or “photic driving” 
with a stroboscope. The roentgenograms of the chest 
were normal. Plain films of the skull showed a small 
area of increased density on the inner table in the 
left temporal region. The posterior clinoid processes 
were thin and poorly calcified. 

The patient had several severe morning headaches 
with vomiting and some worsening in her ability to 
read but otherwise the clinical status remained es- 
sentially unchanged. A lumbar puncture on the sec- 
ond day showed fluid under an initial pressure equiva- 
lent to 240 mm. of water. The cerebrospinal fluid was 
clear and colorless, contained no cells and a total pro- 
tein of 37 mg. per 100 cc. A positroencephalogram 
and asymmetrogammagram on the fourth hospital 
day showed a definite concentration in the posterior 
frontal area on the left side. A left carotid arterio- 
gram on the seventh day showed marked shift to the 
right of the left anterior cerebral artery and down- 
ward displacement of the left middle cerebral group 
(Fig. 1 and 2). On the ninth hospital day she had 
two episodes of a sensation of extreme heat all over 
the body; she became flushed and perspired profusely. 
These lasted about five minutes and were separated 
by an interval of an hour. Also she had severe head- 
aches through most of the day with numerous epi- 
sodes of retching. Breathing ceased at eight o’clock 
on the morning of the tenth hospital day. 


DirFerENTIAL D1AGnosis 

Dr. Paut I. Yakoviev*: In the presence of facial 
angioma, naturally, the first thought would be to con- 
sider Sturge-Weber disease, with angiomatosis of the 
meninges and the brain. There are, however, certain 
features in the illness of only four months’ duration 
chat would be unusual in Sturge-Weber disease. One 
unusual feature is that this twenty-eight-year-old 
woman with facial angioma since birth apparently 
had shown no signs pointing to intracranial angioma- 
tosis until she began to have seizures, rapidly deterio- 
rated mentally and had right hemiparesis and speech 
disturbances. Secondly, the fact that the ventriculo- 
gram had shown a shift of the ventricular system to 
the right indicates, of course, that there was an ex- 
panding, space-occupying lesion. That would not 
be likely to be an angioma, which does not grow 
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rapidly and rarely creates a significant ventricular 
shift. One must, therefore, seriously consider a neo- 
plasm such as a so-called central neurinoma or one of 
the tumors of spongio- or neuroblastic type as 9c- 
casionally occur in patients with neurofibromatosis, 
tuberous sclerosis and other neurocutaneous hyper- 
plastic malformations. This would be a more likely 
possibility than intracranial angioma. There was 
some tendency for a gradual increase in the cerebro- 
spinal fluid pressure and in the protein content. At 
the beginning of the illness the total protein was 11 
mg.; some three to four months later it was 37 mg. 
Similarly, the intracranial pressure at the first lumbar 
puncture was equivalent to 160 mm. of water; on the 
second it was equivalent to 250 mm. of water. These 
are slight changes, yet significant in their trend. 

This is a difficult case. I have made two supposi- 
tions. One was that there was an intracranial angioma 
and the other, that there was a true neoplasm such 
as may occur in association with ectodermal dysplasias 
such as this patient had. If this should prove to be 
the case we should not perhaps have learned much. 
But‘ there are other less likely possibilities that should 
also be considered. There may have been some de- 
generative disease of the brain altogether unrelated to 
the facial angioma, such as some form of diffuse de- 
myelinating disease, diffuse sclerosis or encephalo- 
myelitis. 

The x-ray films should be characteristic if it were 
Sturge-Weber disease. It would be interesting to see 
them. 

Dr. C.C. Wane: The plain films of the skull show 
an area of bony density in the left temporal bone in- 
ternally, which I think represents an osteoma. The 
clinoid processes are well calcified and the sella turcica 
is not enlarged. No other unusual calcification is seen 
within the skull. A left carotid arteriogram shows ob- 
vious displacement of the anterior cerebral artery to 
the right; the middle cerebral artery as seen in the 
frontal projection lies in fairly normal position (Fig. 
1). There is no evidence of a subdural hematoma. 
There is a prosthesis of the right eye. 

Dr. WituiAm H. Sweet: You may want to show 
the lateral arteriogram in which one sees the middle 
cerebral artery in the lateral view. 

Dr. Wanc: The middle cerebral artery is dis- 
placed inferiorly (Fig. 2). 

Dr. YAKOVLEV: Pushed down. 

Dr. Wanc: Yes. 

Dr. YAKoviev: The findings in the x-ray films 
are then consistent with an intracerebral mass in the 
left frontoparietal region? 

Dr. Wanc: I would place the lesion in the left 
parietal region. 

Dr. YAKovLEV: More posteriorly than the frontal? 
That could be consistent with the clinical history of 
apraxia and aphasia. It seems, however, that the 
apraxic and especially the aphasic disturbances were 
in the form of paroxysms of inability to find words; 


re 
} 
: 
if 
; 
A 


1126 


all signs, at any rate, point to the left posterior 
frontal or anterior parietal region. 

Dr. Rosert S. Scuwar: The electroencephalo- 
gram is abnormal on both sides and evident on all the 
runs; it is more abnormal on the left than the right. 
There are slow waves in the left frontal and in the 
left parieto-occipital regions. The rather flat line be- 
tween the central and parietal region on the left may 
be over a mass that is not electrically active. It is 
not seen on the other side in the same region. There 
are no seizure patterns possibly because she was tak- 
ing 4 tablets of mysoline a day. I do not think we 
did an electroencephalogram when she was not tak- 
ing this drug. 

Dr. YAKovLEV: The abnormality in the electro- 
encephalogram appears then to be referable more to 
the area of the central fissure? 

Dr. Scuwas: Yes; over the central parietal region. 
I think the slow activity is more consistent with an ex- 
panding lesion than a scar. There are no spikes; the 
picture is the kind seen in a subdural hematoma, ab- 
scess or tumor. The fact that the abnormality is on 
both sides might give some hint that it is deep and 
large. There is an abnormal record. There is no nor- 
mal rhythm on either side, but the abnormality is 
definitely localized to the left central parietal region. 

Dr. YAKovLEv: The roentgenographic findings in 
the skull certainly do not support the notion that she 
had an intracranial angioma, but rather that she had 
a neoplasm of glial type. The angioma usually shows 
such a characteristic pattern of calcification that it is 
unmistakable. There is no such evidence in these 
films. 

Dr. BENJAMIN CasTLEMAN: Before you saw the 
roentgenograms you were thinking of angioma, but 
now you think it is a glioma. Is that correct? 

Dr. YAKOVLEV: Yes; a glioma of some sort? 

Dr. CastLEMAN: Dr. White, what do you think 
she had? 

Dr. James C. Wuire: I should wonder whether 
this port-wine stain was an indication of an arterio- 
venous malformation or hemangioblastoma, which 
might have bled, but since there was only a four and a 
half month history and this x-ray film shows no ab- 
normal blood vessels, I should exclude that. In the 
arteriograms the striking finding is the manner in 
which the vessels are pressed downward. I do not see 
any abnormality in the anterior cerebral arteries. I do 
not see any abnormal vessels. I am coming around to 
Dr. Yakovlev’s idea that this was a glioma. The posi- 
troencephalogram, when there is an astrocytoma, does 
not pick up as much positron emitting arsenic, as it 
does when there is a meningioma or a more malignant 
tumor. Moreover, with an astrocytoma one might 
expect seizures for longer than four months and the 
progress would not have been so rapidly downhill. 
Therefore I think that she had a malignant glioma. 
With a glioblastoma multiforme, which is the most 
common glioma, one often sees abnormal vessels, 
which I do not see here, but I suppose that is the most 
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likely diagnosis. I should like to ask Dr. Sweet why he 
withheld surgery if he thought it was a tumor. 

Dr. Sweet: ‘The patient’s craniotomy was planned 
for the morning of the day she was found dead in 
bed. The terminal course in the last fifteen hours was 
interesting. When I talked with her and her parents 
late in the afternoon of the day before operation she 
was alert, briskly responded to questions, and com- 
plained of no headache. In patients in whom we fear 
an impending disaster from an intracranial space-tak- 
ing mass, which usually takes place in the form either 
of medial herniation of the temporal lobe against the 
upper brain stem or of a downward herniation of a 
portion of the cerebellum to the foramen magnum, 
we usually find a premonitory drowsiness, increasingly 
severe headache, pupillary inequality or nuchal 
rigidity. These signs were not present in this patient; 
in particular the lack of neurologic change over the 
past several days had led me to have no suspicion that 
she was in this precarious condition. We delayed the 
operation waiting for improvement of the blood pic- 
ture. The white-cell count was down to 3000 and 
the platelets were only 135,000. Dr. Jacobson saw 
her; perhaps he would like to comment on his ap- 
praisal of the blood picture. 

The history of probable diencephalic autonomic 
seizures is worth mentioning. The account was ob- 
tained from a relative after the patient had died. 
These were spectacular episodes. While she was talk- 
ing with her family the evening before she died, she 
suddenly broke out into a profuse perspiration. They 
noted that she was grossly flushed on the face and ex- 
posed portions of the chest. She became very appre- 
hensive, threw off the bed clothes, and took off her 
pajamas. Because she was perspiring so profusely the 
window was opened. This all subsided within five 
minutes and she was chatting as she had been before, 
but now complained of severe headache. About an 
hour later she had another of these episodes; it sub- 
sided just as abruptly and she went to sleep. She 
never recovered consciousness, being found dead in 
bed about eight o’clock in the morning. In retrospect 
I think that it is important for us to leave orders that 
in the event any unusual manifestations do occur in 
patients with increased intracranial pressure the resi- 
dent or attending physician be called at once. I think 
we would have suspected that this patient was hav- 
ing a temporal lobe herniation from the diencephalic 
autonomic seizures, since the localizing evidence of 
the main lesion pointed to the frontal lobe. 

Dr. Wurre: You might be thinking about a re- 
port in the literature about these. Penfield back in 
1929* mentions that in the diencephalon seizures the 
lesion must come close to the lateral walls of the third 
ventricle and that a deep frontal lobe lesion will do 
that. Have you ever run across them as a sign of 
temporal lobe herniation? She never had an aura of 
smell or bad taste. 


*Penfield, W. 
Psychiat. 22:358-3 


Diencephalic autonomic epilepsy. Arch. Neurol. & 
74, 1929. 
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Dr. Sweet: No; the seizures are adequately de- 
scribed in the protocol. 

Dr. Wurre: One other point ought to be put in 
for the record’s sake: although there was no evidence 
of pulmonary neoplasm, this could perfectly well have 
been a metastatic lesion in the brain. 

Dr. Wanc: The x-ray films of the chest are nor- 
mal. 

Dr. Wuire: That does not necessarily exclude 
metastases to the brain. 

Dr. Sweet: I might also mention that the radio- 
active arsenic scans, which are described under the 
heading of positroencephalogram and asymmetro- 
gammagram, gave so strikingly abnormal and focal 
a pattern that it was our impression that they suf- 
ficed to localize the site of the craniotomy. It was on 
that basis that we planned the bone flap before the 
patient was found dead. 

Dr. BERNARD M. Jacosson: I saw the girl briefly 
the afternoon before she died and investigated the 
hematologic status. The initial white-cell count was 
said to be 3000, but when it was repeated a few days 
later it was 6200. I found the blood smear to be es- 
sentially normal and the platelets not decreased. 

Dr. Sweet: I might supplement that with the 
thought that the mysoline with which she was being 
treated has been known to produce leukopenia; the 
leukopenia tends to disappear once the patient has 
been taken off the drug. 

Dr. I was wondering whether 
Dr. Sweet thinks that the ACTH may have played 
some part in the death. 

Dr. Sweet: We discussed that at the time. This 
patient did, at Dr. Jacobson’s suggestion, receive 
hydrocortone given intravenously in a very slow drip. 
I believe a total of approximately 1000 cc. contain- 
ing 100 mg. of the drug ran in in a period of about 
fourteen hours. The injection began at 6 o’clock in 
the evening and was still running in slowly at 8 
o'clock the next morning. I think it is impossible 
to be sure, but it is conceivable that that too played a 
real part in tipping the scales in the wrong direction. 
Both the fluid given and fluid retained incident to 
sodium and chloride retention induced by the drug 
might have aided in provoking the tentorial pressure 
cone. 


CurmicaL DiAGnoses 
Brain tumor, left hemisphere. 
Hemangioma of face. 
Convulsive seizures, grand mal type. 
Dr. Paut I. Yakoviev’s Diacnoses 

Glioma of brain. 
Temporal pressure cone. 

ANATOMICAL DIAGNOSES 


Glioma, mixed astrocytoma and glioblastoma multi- 
forme, of left frontoparietal lobe. 
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Temporal and cerebellar pressure cones, left, 


marked. 
Pulmonary edema and congestion. 


PATHOLOGICAL DiscussION 


Dr. CastLEMAN: The autopsy revealed that the 
main disease was in the brain. The remainder of the 
body showed some edema and congestion of the lungs. 
Dr. Hakim will tell you about the brain. 

Dr. Sacomon When the calvarium was 
opened, we focused our attention on the region of the 
increased density noted in the x-ray film and found a 
mass consistent with a benign hyperostosis. This mass 
grew from the inner table of the left temporal bone, 
was not adherent to the dura mater and did not cause 
any disturbance to the cortex of the brain. When the 
dura mater was opened, the brain immediately bulged 
out indicating increased intracranial pressure. The 
convolutions were flattened, the flattening being more 
marked in the left cerebral hemisphere, particularly 
in the frontal region. On the lateral aspect between 
the superior and middle frontal gyrus there was a 
bulging mass that was easily palpated. The sulcus be- 
tween the superior and the middle frontal gyri was 
completely obliterated. There was atrophy of the 
right optic nerve as a result of the enucleation. The 
left temporal uncus was markedly herniated, with 
some compression of the brain stem in this region. 
On the right side also there was some temporal her- 
niation. Both cerebellar tonsils were also herniated, 
but to a lesser degree in comparison with the temporal 
herniation. I believe that the compression of the 
brain stem produced by the herniation of the tem- 
poral lobe and both cerebellar tonsils would explain 
the death of the patient. The coronal sections through 
the brain showed a cavity measuring 3 cm. horizontal- 
ly, 2 cm. vertically and 5 cm. in the anteroposterior 
direction and filled with yellowish transparent ma- 
terial. This cavity was located in the left frontal lobe 
and extended backward into the Rolandic region. One 
small nodule of the tumor projected into the cavity. 
The white matter surrounding the cavity was yellow- 
ish, and somewhat edematous, the edematous white 
matter extending backward near to the occipital lobe. 

The microscopical preparations of the tumor near 
the cystic cavity showed tumor formed by glial ele- 
ments of the astrocytic series. It was not possible to 
classify this tumor in one category because in dif- 
ferent areas of the tumor there were different types 
of glial tumor cells. In one area the growth was con- 
sistent with astrocytoma, so that a biopsy taken in that 
area would have been diagnosed as astrocytoma (Fig. 
3). In another field there was more undifferentiation 
consistent with astroblastoma; in still another field 
there was pleomorphism, endothelial proliferation 
and mitoses — as seen in glioblastoma multiforme 

(Fig. 4). The whole microscopical picture was con- 
sistent with a glioma of the astrocytic series, which 
had undergone malignant and cystic degeneration. I 
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should like to ask Dr. Kubik to comment on the 
microscopical sections. 

Dr. Kupitk: We have had other cases 
in which areas of an apparently well differentiated 


Ficure 3. 


glioma had a more malignant appearance; that is ex- 
emplified very well in this lesion in which in some 
parts one would not hesitate to make a diagnosis of 
astrocytoma while in other parts as Dr. Hakim has 
shown you, one would make the diagnosis of glioblas- 
toma multiforme. In this case the symptoms were of 
short duration but in some the history has been quite 
long, and inconsistent with a diagnosis of glioblastoma 
multiforme from the very beginning, and there is rea- 
son to suspect that they were cases of astrocytoma 
that had undergone malignant change. 


(7% 


Ficure 4. 


Dr. YAKOvLEV: The cortex of the second frontal 
gyrus overlying the cyst was not only compressed and 
swollen but also appeared to be abnormally wide. 

Dr. Kusrx: The convolutions were quite wide, as 
if invaded by tumor. 

Dr. YAKoviev: Was there any architectural ab- 
normality in the cortex of the second frontal gyrus? 

Dr. Hakim: No architectural abnormality could 
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be seen, except for the extension of the tumor into the 
cortex from the white matter. The more malignant 
portions of this tumor were in the periphery away 
from the cystic cavity. 

Dr. YAKOvLEv: It began, then, deep in the white 
matter as astrocytoma and spread to the cortex, be- 
coming there a malignant glioblastoma. 


CASE 41512 


PRESENTATION OF CASE 


A fifty-four-year-old man was admitted to the hos- 
pital because of cough. 

For ten to fifteen years the patient had had a 
chronic cough productive of white sputum. Four 
years before admission he had an episode of fever. 
He could not recall any associated cough or pain in 
the chest. Ten months before admission he had an 
episode of fever and cough that persisted for a week 
or so. X-ray films at another hospital revealed partial 
atelectasis, cavitation and a suggestion of a mass in 
the right upper lobe (Fig. 1). He remained in the 
hospital for one week during which the x-ray film of 
the chest showed improvement. Two weeks before ad- 
mission fever, chills and a slight cough developed. He 
was hospitalized and x-ray films again demonstrated 


Ficure 1. Roentgenogram of the Chest, Showing Right 
Upper Lobe Atelectasis with Large Areas of Cavitation. 
atelectasis, a suggestion of a mass and several cavities 
in the right upper lobe. Bronchoscopy was said to 
show inflammation. He improved with penicillin 

therapy although weakness and sweating persisted. 

There was no history of hemoptysis or exposure to 
tuberculosis. He smoked three packages of ciga- 
rettes a week. 

Physical examination revealed a well nourished 
man, There were increased tactile fremitus at the 
right pulmonary apex and fine crackles anteriorly in 
this region. Slightly diminished movement of the 
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right diaphragm was noted. The remainder of the 
examination was negative. 

The temperature was 98.4°F., the pulse 100 and the 
respirations 20. The blood pressure was 140 systolic, 
92 diastolic. 

Urinalysis . as negative. Examination of the blood 
revealed a hemoglobin of 12.8 gm. per 100 cc. and a 
white-cell count of 8400, with 72 per cent neutrophils. 


Ficure 2. Roentgenogram of the Chest, Showing Persistent 
Atelectasis of the Right Upper Lobe, Somewhat More 
Marked than in the First Examination. 


The density immediately above the minor septum, however, 
has cleared. 


X-ray films of the chest showed narrowing of the 
bronchus of the right upper lobe with atelectasis of 
the right upper lobe (Fig. 2). The trachea was dis- 
placed very slightly to the right. No definite mass 
was seen. Peripherally in the right upper lobe there 
was cavitation and scattered fluffy areas of increased 
density, which were most dense in the upper portion 
of the lobe. Bronchoscopy revealed narrowing of the 
right upper lobe orifice with small patches of fibrinous 
exudate. Its divisions could not be identified. There 
was no evidence of ulceration or endobronchial tumor. 
The right middle and lower lobe orifices were red- 
dened, but otherwise normal. The left bronchial tree 
appeared to be normal. Smears taken from the right 
upper lobe were negative for acid-fast bacilli. Cyto- 
logical examination for tumor cells was doubtful. 

On the sixth hospital day an operation was per- 
formed. 


DiFFERENTIAL DIAGNOsIS 


Dr. ArTHUR S. Pier, Jr.*: The point that im- 
pressed me immediately was the treatment that this 
man received. Ten months before entry when he was 
in another hospital, there were some atelectasis of the 
right upper lobe, evidence of bronchial disease, cavi- 


*Assistant physician, Massachusetts General Hospital. 
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tation and question of a mass. As far as I can tell 
nothing much was done. Ten months later when he 
seemed to show much the same picture in the x-ray 
films except that there was no definite mass, he was 
operated upon in this hospital within six days. There 
is no indication that an assiduous search was made 
for tubercle bacilli: there is no record of sputum ex- 
amination, gastric examination, culture of sputum or 
guinea pig inoculation. I suppose that a lobectomy 
was done, and that the opinion was that the right 
upper lobe was in such poor condition that it was 
not only relatively useless but was a hazard. and 
would eventually have to be removed whatever dis- 
ease it contained. 

Passing on to the question of diagnosis, I should 
think that tuberculosis was the most likely answer. In 
fact I cannot think of anything else that is more likely 
here. According to the radiologists there was cavita- 
tion and scattered fluffy areas of increased density in 
the right upper lobe which would be fully consistent 
with a parenchymatous pulmonary tuberculosis, and 
a narrowing of the bronchus, which would go perfect- 
ly well with endobronchial tuberculosis. 

How about tumor? I do not think that we have 
sufficient grounds to make a diagnosis of tumor. 
There was a suggestion of the presence of a mass in 
the x-ray films taken in the other hospital, but it 
seems to have disappeared in the x-ray film taken 
here. I wonder if the mass represented an area of 
pneumonitis beyond an obstructed bronchus, which 
improved with penicillin therapy. All the evidence, 
I think, points to an inflammatory constriction of the 
bronchus; there was no clear-cut evidence of neo- 
plastic involvement. The bronchoscopy was not par- 
ticularly helpful; it showed no definite distortion, 
fixation or rigidity to support cancer, but reddening 
of the orifices of the middle and lower lobe bronchi is 
more consistent with an inflammatory process than a 
neoplastic one. There is the question of the right leaf 
of the diaphragm not moving as well as the left on 
physical examination. This finding, if confirmed by 
fluoroscopy, might indicate tumor invasion of the 
right phrenic nerve, but without good fluoroscopic 
evidence of poor motion or fixation of the diaphragm, 
I should not pay too much attention to this finding. 

There are other infectious lesions besides tubercu- 
losis that he could have had, such as a fungous infec- 
tion of the right upper lobe. Fungous involvement of 
the lung can look like tuberculosis but the patient 
does not appear to me sick enough for such an infec- 
tion. The process was present for ten months at least 
and seems to have been completely unilateral, which 
I think would be unusual for fungous involvement. 

May I see the x-ray films? 

Dr. Ricwarp V. Witson: We have the films taken 
ten months previously (Fig. 1) and films taken ten 
days before admission. I cannot answer the question 
about the diaphragmatic movement, as he was not 
fluoroscoped. There is the same degree of involve- 
ment in the initial films as in the later films. There is 
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atelectasis of the right upper lobe, the horizontal fis- 
sure being elevated. I am uncertain about the posi- 
tion of the mass, which had been suspected on the 
basis of the outside films. On our films there is noth- 
ing that I can definitely call a tumor. There is con- 
siderable change in the periphery of the atelectatic 
riglit upper lobe with multiple scattered areas of in- 
creased density and at least one area of cavitation of 
good size and a number of smaller ones (Fig. 2). The 
right upper lobe bronchus is not adequately shown in 
any of the films. 

Dr. Prer: Is there hilar adenopathy? 

Dr. Witson: There is no obvious hilar adenopa- 
thy. The right leaf of the diaphragm is elevated more 
than usual, but this has been of the same degree in all 
the examinations. 

Dr. Prer: There was very little change in a year’s 
time, certainly not the worsening one would expect 
with malignant tumor causing obstruction. I should 
think that the fluffiness would be more consistent 
with tuberculosis than with any other lesion. There- 
fore, I think that I shall stick by that diagnosis. 

He undoubtedly had secondary infection behind 
the obstructed bronchus, which receded with therapy, 
I suppose. 

Dr. Witson: There may have been more atelec- 
tasis in the ten day interval to account for the fact 
that the process appeared to improve. 

Dr. Marsuatt K. Bartietr: I should like to ask 
if this were a tuberculosis process with all this cavita- 
tion, would it not be surprising that the patient was 
not sicker and did not have more evidence of a gen- 
eral systemic reaction? 

Dr. Prer: It is difficult to tell just how sick he 
really was. I suppose that this cavity could have been 
an abscess from secondary infection — a bronchiec- 
tatic abscess. 

Dr. F. THomas Gepuart: When he was sent in 
by his physician, he was perfectly well; there was no 
apparent weight loss. 

Dr. Pier: I think that he had a low-grade tuber- 
culous activity in the periphery, with a sclerosed ob- 
structed bronchus that resulted in collapse. I think 
that was the reason he was not sicker. If he had a 
severe pyogenic process, a tumor or a fungous infec- 
tion, he would have been much sicker, I think. 

Dr. N. EnRENKRANZ: Perhaps the picture 
started with an acute Friedlander’s pneumonia that 
was inadequately treated and formed miliary ab- 
scesses, with bronchiectasis in the right upper lobe. 

Dr. Pier: I suppose that is possible, but there is 
no clear-cut history of pneumonia. There was a long 
period of cough and brief episodes of fever. 

Dr. Witson: If this was Friedlander’s pneumonia, 
it would have had to be present for a long time be- 
fore the first examination ten months previously. This 
is so because the process initially will cause overex- 
pansion of the lobe rather than atelectasis. 

Dr. Rosert S. Patmer: I should like to ask Dr. 
Pier if he would advise operation on this patient as- 
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suming it was tuberculosis? Is it customary and satis- 
factory treatment to operate on localized pulmonary 
tuberculosis? How extensive can pulmonary tuber- 
culosis be and be called operable ? 

Dr. Pier: I should certainly like to have the diag- 
nosis of tuberculosis proved before the operation and 
I should want him well covered with antituberculosis 
drugs. I think that in a case where the bronchus is 
largely occluded by tuberculosis, with this degree of 
collapse and cavitation, an operation would have to 
be performed sooner or later. 

Dr. Lawrence H. Warsasse: If it was tubercu- 
losis, do you not think it would have been better to 
treat him and let him go home for awhile before op- 
erating? 

Dr. Prer: I think that I should have done that if 
the diagnosis was proved. I am a little surprised that 
the surgeons operated so soon. 

Dr. BENJAMIN CasSTLEMAN: Perhaps we can ask 
the surgeon why he operated so soon. Dr. Gephart? 

Dr. GepHart: We believed that tuberculosis was 
a possibility. This patient had studies of the sputum 
done during the previous hospitalization and also a 
direct smear at the time of bronchoscopy, all of which 
showed no tubercle bacilli. We did not believe that 
this was tuberculosis; we thought it was a chronic 
recurrent infection in the upper lobe as the result of 
obstruction of the bronchus by an enlarged lymph 
node or an old pneumonitis that had led to a destruc- 
tion of the lung with gradual increase in atelectasis. 
I remember telling the family that although this might 
be a chronic infection, we certainly had to consider 
cancer in the upper lobe in a man of this age. He had 
repeated episodes of fever and if this was chronic 
pneumonitis, the upper lobe was destroyed, and it 
was only a matter of time until he had more trouble. 
Therefore we thought we should remove this part of 
the lung. If we had been sure he had tuberculosis or 
could have been sure he did not have cancer, it cer- 
tainly would have been better to prepare him with 
antibiotics. He had one doubtful cytologic smear of 
the sputum which did not impress us, because we have 
seen cytologic reports of sputa that were doubtful and 
also positive in patients with chronic pneumonitis. 

Dr. Witson: I read the films initially and I did 
not think it was tuberculosis because there was no 
evidence of disease in the lungs, other than in the 
right upper lobe. If he had this much atelectasis of 
the right upper lobe, it probably meant he had had 
bronchial tuberculosis at one time so that one would 
have expected additional involvement elsewhere in 
the lungs. 

Dr. CasTLEMAN: It was your conclusion, Dr. 
Wilson, that it was a nonspecific chronic inflammatory 
process, which is what most physicians believed that 
he had. We have seen a number of patients with a 
nonspecific chronic pneumonitis that went on in this 
fashion for months. 

Dr. PALMER: How often does it occur in the upper 
lobe apexes? 

Dr. CastLEMAN: We have seen it in the upper 


| 
q 
| 
4 
: 
H 
st 
i 


Vol. 253 No. 25 


lobe, but not as commonly as in the middle or lower 
lobes. 


Curnicat Diacnosis 
Chronic pneumonitis, right upper lobe. 


Dr. Arruur S. Pier, Jr.’s, DiaGnosis 
Pulmonary tuberculosis. 


ANATOMICAL DIAGNosis 
Squamous-cell carcinoma of lung, right upper lobe. 


PATHOLOGICAL Discussion 

Dr. CasTLEMAN: Would you like to tell us what 
you found at operation, Dr. Gephart? 

Dr. GepHart: At operation we found many firm 
vascular adhesions over the upper lobe, which was 
solid and shrunken. We believed that they confirmed 
the impression of a long-standing chronic pneumo- 
nitis. These adhesions were separated with consider- 
able difficulty. When we freed the hilum, however, 
we felt a moderately firm lymph node along the up- 
per lobe bronchus. Since we were still concerned 
with the possibilities of cancer and of tuberculosis, we 
removed this lymph node for a rush frozen section, 
which the pathologist reported to contain carcinoma. 
It was necessary to do a pneumonectomy and to take 
the vessels within the pericardium in order to remove 
the entire tumor. 

Dr. CasTLEMAN: We found that the right upper 
lobe bronchus was obstructed by a mass which had 
apparently caused a backing up of fluid and inspis- 
sated material to form an abscess. In a smaller 
bronchus beyond the major one, tumor involved the 
mucosa — evidence that the tumor had apparently 
extended down submucosally. Eight out of 11 lymph 
nodes that we examined were positive for cancer; 
scattered throughout and in the abscess beyond the 
obstruction we found islands of tumor. This was a 
slowly growing squamous-cell carcinoma, with much 
more keratinization and maturity of squamous cells 
than is often seen in a squamous-cell carcinoma of 
the lung. This probably accounts for the fact that it 
did not grow much in ten months. It is the type of 
tumor that, even though the lymph nodes were small 
and involved, may have been entirely removed; and 
the patient may well have been cured. 

Dr. Gepuart: I think if this had been tubercu- 
losis, the patient’s being in such good condition, the 
absence of disease elsewhere and our inability to 
demonstrate tubercle bacilli, did not make it hazard- 
ous or poor practice to have removed the lobe at that 
time. Although in our thinking preoperatively we 
gave much less emphasis to tuberculosis than Dr. Pier 
did, still I think the possibility of cancer made it im- 
portant to operate. If we had delayed another several 
months while trying antituberculosis chemotherapy 
this tumor might have been irresectable because it 
was just barely resectable at operation. 

Dr. CastLeMAN: This is the type of case in which 
pneumonitis associated with bronchiectasis beyond a 
tumor often clears and then returns. It is important 
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to realize that the fact that an abscess in the lung or 
an area of pneumonitis clears, does not rule out car- 
cinoma as the underlying process. 

Dr. Patmer: How many smears of the sputum 
did you have? 

Dr. GepHart: We had several, although he was 
not raising any sputum as I recall. We did have a 
smear of one washing from the bronchoscopy. It was 
doubtful but we did not put too much reliance on that 
report. 

Dr. Patmer: What is the percentage of cytologic 
smears from bronchial washings positive for carci- 
noma that is proved? 

Dr. Gepuart: I think the sputum has a consider- 
ably higher percentage than the bronchial washings; 
I think that it probably runs around 75 per cent. It 
is also my impression that there have been a few false 
positives. I know of cases in which we have never 
been able to find evidence of a primary lesion even 
though the smears were positive. I do not think that 
is too surprising; if there is an infectious process, with 
epithelium that is continually healing, some of the 
cells may come off and be interpreted as malignant. 
Certainly a report of doubtful can be explained by 
chronic inflammation. 

Dr. CastLEMAN: The number of smears of the 
sputum that are falsely positive for carcinoma is very 
small. I think that when you have a smear that is 
positive for carcinoma from the sputum or from 
bronchial washings it is good evidence for carcinoma. 

Dr. Patmer: Do you think it is 75 per cent? I 
seem to remember it as higher. 

Dr. CasTLEMAN: Mrs. Ruth Graham of our 
Cytology Laboratory has informed me that a positive 
smear is obtained in about 65 to 70 per cent of all 
cancers of the lung. During 1955 the cytological ex- 
amination of the sputum or bronchial washings of 30 
cases has been positive and in every one of these cases 
the patient had cancer; in other words, so far this 
year there have been no false positive cases. 

A Puysician: I should like to ask the radiologist 
if he thinks that in this case a tomogram would have 
been helpful? 

Dr. Witson: Yes; I think it would have been. 

Dr. CasTLEMAN: Since he had a completely ob- 
structed bronchus that merged with the pneumonitis 
and abscess formation, it might have been difficult to 
distinguish between the tumor and the pneumonitis 
on a tomogram. We knew that the bronchus was ob- 
structed anyway. 

Dr. Witson: We might have been able to have 
seen some of the enlarged lymph nodes. 

Dr. CasTLEMAN: They were quite small; the one 
that was removed was not very large, was it? 

Dr. Gepuart: No; also the lymph nodes could 
have been enlarged on the basis of inflammation as 
well. 

Dr. Witson: That is true. 

Dr. Gepuart: Even at operation in many cases 
it is impossible to tell whether enlarged lymph nodes 
are inflammatory or filled with tumor. 
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ATOMS FOR CHRISTMAS 


At this special season of the year, in an era when 
crisis seems to be chronic, the thought that there may 
yet be peace on earth to men of good will seems out 
of touch with reality. For man’s patient industry in 
the manipulation of his environment has too often 
borne fruits not entirely to his benefit. Many of the 
gifts that the earth has yielded for the amelioration 
of his condition have had their reactionary elements, 
and he has sometimes found it necessary to resort to 
a form of fatalism in order to rationalize his pre- 
dicaments. 

Something in the nature of an analysis of these pre- 
dicaments was brought out in a pamphlet by Everett 
Morse Baker, published by the American Unitarian 
Association not long after the incident at Hiroshima. 
In it the thesis is reaffirmed that many persons through 
the ages have fallen into the error of misinterpreting 
God and His function in respect to the universe. This 
misinterpretation has resulted in a form of evasive 
thinking — not only that man’s destinies are con- 
trolled entirely from a higher level, but also that 
salvation can come from a mere acknowledgment of 
God’s omnipotence and capacity for setting things 
to rights. 

The idea of this omnipotence as being finally re- 
sponsible for man’s success in adapting himself to his 
planet suffers in the face of life’s facts, however, and 
it may be that a divine concern with human destinies 
is only part of the general cosmic arrangement. It is 
more probable that in this general arrangement man 
must accept for himself a more dynamic role than 
that of relegating the final responsibility to a higher 
power. 

Now that instruments of such widespread destruc- 
tiveness have been acquired the escapist ideas held by 
so many that the final responsibility for man’s actions 
are beyond his control must be revised. The anthro- 
pomorphic God that he has conceived is bigger and 
less tangible than he thought and does not fit at all 
into the classical pattern of an unpredictable and 
somewhat petulant deity or group of deities determin- 
ing his fate according to the caprice of the moment 
or the size of the sacrifice. 

To have a logical meaning in a world that man 
by his own ingenuity can make uninhabitable, God 
must be the indefinable unit, above man’s capacity 
for comprehension and greater than man’s thoughts 
have been able to conceive, for they still cannot en- 
compass ideas beyond the human pattern. God is the 
power of creation, not a prosecutor or a sheriff; the 
unalterable spirit of the universe, not the presiding 
justice of history’s busiest police court. 

As a result of this indefinability the creative and 
directing force of the universe becomes more under- 
standably the one God of Christianity, of Judaism and 
of Islam. Such a flexible concept strengthens a belief 
that the single goal of universal decency can be sought 
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by a multitude of people under different leadership 
but on adjacent and converging roads. 

Man’s ability to outlive the products of his in- 
genuity will depend not on letting his burdens and 
the responsibility for his decisions fall on the super- 
human shoulders of a humanized God; it will depend 
on his assuming his share of the responsibility for him- 
self and his world, uplifted by the spiritual comfort 
that his belief can bring him. As has always been the 
case in the only existence with which he has had any 
experience, his social awareness and his moral judg- 
ment will serve him better in the long run than will 
his muscular development or h's technolegic skills. 

The race is not always to the swift nor the battle 
to the strong, and survival of the present dominant 
form of life will result not so much from the ability 
to destroy faster and more furiously than one’s oppo- 
nents, as from the capacity to conform to things as 
they are and help to shape them for the better. The 
effective strategy is to avoid battles when possible and 
to win campaigns, rather than to win battles and lose 
campaigns. The gifts of magi, whether of gold and 
frankincense and myrrh or of uranium, reach their 
full value when they are put to their proper uses. 


POLIOMYELITIS: 1916-1955 


Now that the 1955 epidemic of poliomyelitis in 
Massachusetts has passed by, its extent can be more 
calmly appraised than during the months of greatest 
threat — particularly in August and September. Then 
the newspapers were giving considerable prominence 
to the 1955 outbreak as being the worst ever recorded, 
even surpassing that of 1916. At first glance this 
seems true, when comparisons are made only on the 
basis of numbers of reported cases and with no re- 
gard for differences in severity of infection. Actually, 
there are several reasons to question the validity of 
the suggestion that the current outbreak outdid the 
infamous 1916 epidemic. In the first place the 
rationale of the reporting of nonparalytic cases had 
not been established in 1916, and “infantile paralysis” 
meant what the name implied — paralysis. Aycock’s 
concept of poliomyelitis as largely due to a chain of 
inapparent infections was not to be formulated, let 
alone confirmed, for many years. Therefore, any 
comparison to be made in 1955 is logically confined 
to paralytic cases — the black bars of Figure 1. When 
this is done it is readily apparent that the 1916 wave 
surpassed the present wave in magnitude. 

In the 1955 outbreak the build-up was rapid, and 
the epidemic curve skewed to the right. In 1916, on 
the other hand, the curve was skewed to the left, and 
the build-up was slow. It required some ten weeks 
for a persisting peak to be reached during late Sep- 
tember and October, and substantial numbers of cases 
occurred in November. Some of the differences may 
be explained in terms of differences in transportation 
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between 1955 and 1916. Certainly, everything con- 
spires toward a quicker dissemination of a contact- 
spread disease today. 

Evidence that a comparison based on _ paralytic 
cases only is valid — or at least far more valid than 
one based on total numbers of cases — is to be found 
in mortality figures since 1916. In the eighteen years 
1917 through 1934 the death rate per 100,000 pop- 
ulation from poliomyelitis was between 1 and 2 in half 
the years; the rate was under | in the other half. In 
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Ficure 1. Cases of Poliomyelitis, Paralytic and Nonparalytic, 
in Massachusetts, 1916 and 1955. 


In 1916 most of the cases are paralytic, the numbers being 
adjusted to the 1955 Massachusetts population. 


the eighteen years 1935 through 1954 the rates were 
between 1 and 2 per 100,000 population in seven 
years and under | in eleven. The rates are relatively 
stable. Meanwhile, reported cases have been rising 
from less than 10 per 100,000 population in the early 
decades to over 10 per 100,000 in all but one of the 
last twelve years. In the four years 1917 through 1920, 
the rates were 4.8, 2.9, 2.2 and 2.4 respectively; from 
1949 through 1952 the rates were 28.4, 22.0, 18.6 and 
36.9. Either the disease is more prevalent or it is 
more widely recognized and reported. The stability 
of the death rates confirms what would be general 
clinical opinion — that it is the recognition and re- 
porting of the illnesses that would have heen allowed 
to pass unheralded in 1916 that swells the totals of 
today’s counts. The record year is still 1916, and it 
may be hoped that the record will never be surpassed. 


TRUSTEE-STAFF RELATIONS 


PRACTITIONERS of medicine, by the very nature of 
their professional services, have been from the begin- 
ning relatively independent thinkers and workers. 
This independence has not always been well directed, 
but more and more they have learned the value of 
teamwork and have come to appreciate the necessity 
of organization. Accustomed as physicians are to ac- 
cept grave responsibilities they still believe, with con- 
siderable logic, that they should also have a hand in 
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making the rules that govern the discharge of those 
responsibilities. 

On occasion the independence of hospital staffs, 
composed of men and women trained in the care of 
patients, has been overborne by the authority of 
trustees who have applied to this sensitive area meth- 
ods suggestive of business employment practices and 
are sometimes apparently addicted to the exercise 
of authoritarian discipline. The unfortunate contro- 
versy concerning which Dr. Bradford has written in 
the correspondence column of this issue of the Journal 
appears to represent a situation of this nature. In 
such disputes there is usually something to be said on 
both sides of the matter, and it appears that the mem- 
bers of the hospital staff, recognizing this probability, 
have sought free discussion and an opportunity for 
compromise, consonant with that autonomy so neces- 
sary for the exercise of their functions on a high pro- 
fessional level. 

Such breakdowns in the delicate relations between 
the business of hospital management and the practice 
of medicine within hospitals can have only an un- 
happy effect on the purposes for which the institutions 
were founded. They can be avoided by a clear un- 
derstanding of and a respect for the functions of each 
group by the other, working in close harmony and 
with mutual regard. 


PROFESSOR G. H. MONRAD-KROHN 


Tue retirement of Professor Monrad-Krohn from 
the Medical School of the University of Norway was 


Ficure 1. 


marked on September 24, 1955, by the presentation 
of a bust, which was erected on the grounds of the 
Rikshospitalet (Fig. 1). The ceremony, attended by 
250 physicians and friends, marked an epoch in the 
history of neurology in Norway and indeed through- 
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out the world. The name of Monrad-Krohn is known 
everywhere the English language is spoken, through 
his book, “The Clinical Examination of the Nervous 
System,” first published in 1921 and reaching its 
tenth edition in 1954. In addition, the work has been 
issued in both French and German. 

No student of modern neurology in modern times 
has not either owned a copy of Monrad-Krohn’s book 
or had access to one. His influence, therefore, has 
been widely spread beyond the confines of his own 
university. By setting the highest standards of clarity 
in the complicated field of neurologic diagnosis, he 
wrote in simple, straightforward language in a man- 
ner easily comprehended by the average student of 
medicine. Throughout the years he kept his text en- 
tirely abreast of the times, and the book became with 
each new edition more valuable to generation after 
generation of students and practitioners. In addition, 
in his own clinic he elaborated an ideal neurologic 
unit intimately associated with neurosurgery. For over 
thirty years Monrad-Krohn has been a leader in the 
field of neurology, and now, having reached an age 
of retirement, he leaves a warm sense of gratification 
in the hearts of his colleagues throughout the world 
for the work that he has accomplished in teaching 
and through his book, his clinic and his personal 
standard of integrity. 


[Doctor Afield] We learn that Leonard 
Marsh, M.D., has been elected to the chair of 
Latin and Greek in the Unwwersity of Vermont, 
and has accepted the appointment. 

Boston M. & S. J., Dec. 27, 1855 


CORRESPONDENCE 
TRUSTEES VERSUS STAFF 


To the Editor: The relation between the trustees of a 
community hospital and the medical staff has never been 
clearly defined, and just now this issue is being critically 
tested. The outcome may be of the greatest importance. At 
the Mount Auburn Hospital, the trustees have contended 
that they are entitled to make bylaws for the medical staff 
and to impose them, with or without the staff’s consent. The 
staff, although willing to abide by any legal regulations, has 
repudiated such an imposition of bylaws. This was voted by 
a 3:1 majority (54 to 18), by closed ballot, at the last staff 
meeting. If the view of the trustees prevails, it is obvious 
that not only these bylaws, but also any other changes that 
the trustees may choose to make at a later time can be legal- 
ly enforced on the medical staff; doctors will then lose their 
independent professional standing altogether in relation to 
the hospital. They will assume the status of employees or 
licensees working in the institution. 

From a legal standpoint there is no question that trustee 
dominance can be asserted in this manner, but the danger is 
that it may be asserted so arbitrarily, as in this case, that 
the medical staff loses its autonomy. To prevent such en- 
croachment, the Joint Accreditation Commission of the 
American Medical Association, the American College of 
Physicians, the American College of Surgeons and the 
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American Hospital Association has established as a require- 
ment for accreditation a specific rule that “the Medical 
Staff must be a self-governing body.” Just how much lati- 
tude this term allows is not stated. It seems that the most 
elementary definition of “self-governing body” would in- 
clude adequate elective representation on the staff's own 
executive committee. It also seems elementary that to be 
self-governing the staff should have the right to make, or 
at least to approve, its own bylaws. Both these points, how- 
ever, are denied by the trustees. A tentative ruling has 
been received from the director of the Accreditation Com- 
mission sustaining the trustees in their position, as they have 
presented their case to him, but what final action the Com- 
mission may take after investigating both sides of the matter 
is not yet known. 

Whatever the outcome may be at Mount Auburn Hospital, 
the question is now clearly raised for the entire medical 
profession: What are a doctor’s rights in the hospitals in 
which he works and freely serves? If trustees exercise un- 
limited authority, two serious dangers to medical practice as 
we have known it may be foreseen: there will be unlimited 
opportunity for inexperienced, lay administrators to interfere 
in the medical decisions of hospital staffs, and the doctors 
will have no recourse or appeal from their decisions; and 
cliques of ambitious doctors, by gaining influence over trus- 
tees whose medical judgment is completely lacking, may 
dominate the administration of some hospitals to such an 
extent that independent practitioners will be handicapped or 
excluded from a normal, free use of the hospital. The medi- 
cal facilities of a community may thus come to be monopo- 
lized by self-interested groups. 

These matters may soon be referred to the Council of the 
Massachusetts Medical Society for full debate. It is im- 
portant that doctors serving on hospital staffs everywhere 
realize how much is at stake. If they fail to take emphatic 
action now, they can only with difficulty later on regain the 
rights or privileges that they are losing. 


Cuar.es H. Braprorp, M.D. 
Boston 
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The receipt of the following books is acknowledged, and 
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courtesy of the sender. Books that appear to be of particular 
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The Psychoanalytic Study of the Child. Vol. 9. Edited by 
Ruth S. Eissler, M.D., et al. 8°, cloth, 369 pp., with illus- 
trations. New York: International Universities Press, In- 
corporated, 1954. $7.50. 

This new volume of a standard series contains 14 articles 
on various aspects of psychoanalysis in children. The ma- 
terial is divided into three sections: the problems of in- 
fantile neurosis; normal and pathologic development; and 
technic. There is a table of contents of the previous 8 
volumes. 


Clinical Electrocardiography. By David Scherf, M.D.; and 
Linn J. Boyd, M.D., associate clinical professor of medicine 
and professor of medicine, New York Medical College, 
Flower and Fifth Avenue Hospitals. Fourth revised edition. 
8°, cloth, 490 pp., with 292 illustrations. New York: Grune 
and Stratton, 1953. $7.50. 

In this fourth edition the book, first published in 1940, 
has been revised and brought up to date. (It is interesting 
that there are French, Portuguese and Spanish editions.) 
Extensive bibliographies are appended to the chapters. 
There is a good index; the printing was done in Great 
Britain. 
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Acta Geneticae Medicae et Gemellologiae. Vol. 3. (Maii, 
1954—-N.2.) Rome. Subscription per vol. $13.00. 


NONCLINICAL NOTES 


HEROIC, NO LESS 


The following excerpt from the Journal of the South 
Carolina Medical Association shows how far this little candle 
threw its beam: 


The epic-making discovery of Pauling et al demon- 
strated that HgbS has a distinctive electrophoretic be- 
havior. N. England {. Med. 253:323. Sermons in stones, 
poetry in hemoglobin— 


NOTICES 
ANNOUNCEMENT 


Dr. Melvin I. Klayman announces the opening of an of- 
fice for the practice of gastroenterology and internal medi- 
cine at 475 Commonwealth Avenue, Boston. 


HARVARD MEDICAL SOCIETY 


A symposium on psychochemistry will be given by the 
Harvard Medical Society in the Amphitheater of Building 
D, Harvard Medical School, Tuesday, January 10, at 8 p.m. 
Dr. Harry C. Solomon will preside. The program is as fol- 
lows: 

Studies on Lipide Synthesis by Normal and Pathologic 

Nervous Tissue. M. L. Karnovsky and G. Majno. 

The Effect of Psychotogenic Drugs on Behavior. Rob- 
ert W. Hyde. 

Neuropharmacological Aspects of Psychotogenic Sub- 
stances. Max Rinkel. 

Drugs Acting on the Brain Stem Reticular Formation. 

Dale G. Friend. 

The Behavioral Manifestations of Commonly Employed 

Therapeutic Agents. Henry K. Beecher. 


HARVARD MEDICAL SCHOOL “ARS MEDICA” 


Through the courtesy of Smith, Kline, and French Lab- 
oratories, a medical art collection entitled “Ars Medica,” 
on loan from the Philadelphia Museum of Art, is on exhibit 
at the Warren Museum, Harvard Medical School, through 
January 3, 1956. 

The collection consists of eighty-five famous rare pieces of 
graphic art depicting the practice of medicine over the 
centuries. Included in the works are paintings by Rem- 
brandt, Daumier, Goya, Hogarth and Toulouse-Lautrec. 

The museum is open to medical students and physicians 
from 10 a.m. to 4 p.m. daily except Saturdays, Sundays and 
holidays. 


NEW ENGLAND CARDIOVASCULAR SOCIETY 


A meeting of the New England Cardiovascular Society 
will be held in the Morse Auditorium, Museum of Science, 
Science Park, Boston, on Monday, January 9, 1956, at 8 
p.m. 


PROGRAM 


From New England, James M. Faulkner, M.D., presiding: 
The Rapid Colcrimetric Chemical Diagnosis of Pheo- 
chromocytoma and the Determination of Epinephrine and 
Nor-Epinephrine in Body Fluids and Tissues. Hirsh 
Sulkowitch, M.D., and Lewis Hurxthal, M.D. 

The Physiological Effects of Long-Term, High-Dosage 
Estrogen Therapy on Adrenocortical, Testicular and 
Thyroid Function in Coronary Atherosclerosis. R. W. 
Robinson, M.D., N. Higano, M.D., W. D. Cohen, Ph.D., 
R. C. Sniffen, M.D., and J. T. Sherer, Jr., M.D. 


: 

: 

se 

: 
| 

- 

be 

a 

é 
a 

“ 

i A 

“pe 

| 


1136 


Pressor Effect of Catecholamines in Normal and Toxemic 
Pregnancy As a Clinical Pre-Toxemia Test. W. Raab, 
M.D., G. Schroeder, M.D., R. Wagner, M.D., and W. 
Gigee, M.D. 
oa Israel Hospital, Herrman L. Blumgart, M.D., pre- 
siding: 
The Therapy of Cardiac Arrhythmias by I™ Induction of 
Hypothyroidism. George S. Kurland, M.D., Paul M. Zoll, 
M.D., A. Stone Freedberg, M.D., and Herrman L. Blum- 
gart, M.D 
The Mechanism of Anomalous Atrioventricular Excitation 
(Wolff—Parkinson—White Syndrome). Louis Wolff, M.D. 
Experimental Studies in Venous Thrombosis and Pul- 
monary Embolism and Their Clinical Significance. Stan- 
ford Wessler, M.D., Leopold Reiner, M.D., and Jonathan 
D. Ballon, M.D. 
The Effects of Orally Administered Protoveratrine A and 
Protoveratrine B in Arterial Hypertension: A _ striking 
difference in activity. Bertram M. Winer, M.D. 


Free parking privileges are available on the premises at 
Science Park (emergency telephone number, RIchmond 
2-1410). 

Interested physicians and medical students are cordially 
invited to attend. 


ATLANTA GRADUATE MEDICAL ASSEMBLY 


The annual meeting of the Atlanta Graduate Medical 
Assembly will be held at the Atlanta Biltmore Hotel, Febru- 
ary 20-22, 1956. Hotel reservations should be made well in 
advance. Further information may be obtained from Dr. 
Mark S. Dougherty, chairman, Publicity Committee, Atlanta 
Graduate Medical Assembly, 15 Peachtree Place, N.W., 
Atlanta, Georgia. 


AMERICAN COLLEGE OF SURGEONS 


The four-day sectional meeting of the American College 
of Surgeons will be held at the Bellevue-Stratford, Phila- 
delphia, February 13-16. Dr. Calvin M. Smyth, Jr., is chair- 
man of the local advisory committee on arrangements. 

The meeting will feature sessions in general surgery and 
the specialties, hospital clinics, surgical-forum research re- 
ports, cine clinic films, technical exhibits and hospital field 
trips. A special four-day program for nurses will be in- 
cluded. Clinical sessions will be offered in the hospitals. 

Further information may be obtained from Dr. H. Prather 
Saunders, associate director, American College of Surgeons, 
40 East Erie Street, Chicago 11, Illinois. 


SOCIETY MEETINGS AND CONFERENCES 


December 22-28. Consultation Clinics for Crippled Children in Mas- 
sachusetts. Page 937, issue of November 24. 

anuary 9. New England Cardiovascular Society. Page 1135. 

anuary 9-14, 1956. Pan American Congress of Ophthalmology. Page 
944, issue of November 24. 

— 10. Harvard Medical Society. Page 1135. 

anuary 13, 20 and 27 and Fesruary 3, 1956. Yale University School 
of Medicine, Yale-New Haven Medical Center, Page 1092, issue of 
December 15. 

a 16, 1956. Hartford Medical Society. Page 708, issue of Oc- 
tober 

January 16, Fesruary 6, Marcu 5 and Aprit 2, 1956. Fried Lecture 
Series. Page 535, issuc of September 22. 

January 20-27, 1956. Fifth Panamerican Congress of Gastroenterology. 

e 746, issue of October 27. 

Dorwany 25, Fesruary 29, Marcu 21 and Aprit 25, 1956. Massachu- 
setts Heart Association. Page 623, issue of October 16. 

January 25, Marcu 21 and Apri 26, 1956. Phi Delta Epsilon Fra- 
ternity Graduate Club Program. Page 118, issue of July 21. 

January 30-Fesruary 8, Marcu 19-28’ and June £13, Army 
Medical Service Postgraduate Course. Page 84, issue of July 

Fesruary 2-22. Atlanta Graduate Medical Assembly. Notice above. 

Fesruary 13-16. American College of Surgeons. Notice above. 

Fesruary 15, Marcu 28 and Aprit 18, 1956. Greater Boston Medical 
Society. Page 208, issue of August 4. 

Marcu 19-22, 1956. American Academy of General Practice. Page 
1092, issue of December 15 

Marcu 24 — 25, 1956. American Psychosomatic Society. Page 260, 


issue of Augus' 

May 1956. Postgraduate Medical Institute. Page 487, issue of Sep- 
tember 15. 

May Fs 1956. American Goiter Association. Page 348, issue of 
August 25 


May 28-JunE i. ee European Symposium on Vitamin B. Page 578, 
issue of September 2 
June fy 1956. "Society of Nuclear Medicine. Page 1092, issue of 
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June 21-24, 1956. American Academy of Den‘al Medicine. Page 994, 
issue of December 1. 

Ausust 19-23, 1956. American College ot Chest Physicians. Page 
840, issue of November 10. 


CALENDAR FOR THE WEEK BEGINNING THURSDAY, 
DecEMBER 29 


December 29 
*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New Deaconess Hospital. 
*8:00-9:00 a.m. Surgical Grand Rounds. Dr. John Spellman and 
staff. Saint Elizabeth’s Hospital. 
*8:45-9:45 a.m. Cardiac Grand Rounds. Jimmy Fund Building, Chil- 
dren’s Medical Center, 35 Binney Street. 
a.m, Surgical Rounds, Sherman Auditorium, Beth Israel 


Hospital. 
*9:00-10:00 a.m. Arthritis Grand Rounds. Robert Breck Brigham 


Hospital. 

*10:00-11:00 a.m, Combined Medical-Surgical Rounds. Sherman Au- 
dit srium, Beth Israel Hospital. 

10:30--11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

11:00 a.m.-12:00 m. Medical ae ral Rounds. Dr. Sylvester McGinn 
and staff. Saint Elizabeth’s Hospital 

*11:00 a.m.-12:00 m. edical Staff Conference. Sherman Auditori- 
um, Beth Hospital. 

*11:00 a.m.-12:00 m. Pediatric Conference. Mount Auburn Hospital, 
Cambridge. 

*11:00 a.m.-12:30 p.m. Hand Clinic (Physical Medicine and Reha- 
ocr Service). Boston City Hospital. 

*12:15-1:1 ry Orthopedic Clinic. Amphitheater, Peter Bent 

Brigham ospital. 


Frivay, DecemBer 30 

*8:00-8:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospital. 

*8:00-9:00 a.m. embers and Guests of the Joslin Clinic. Joslin 
Auditorium, New England Deaconess Hospital. 

*9:30-11:30 a.m. Medical and Surgical Grand Rounds. Drs. George 
W. Thorn and a D. oore, Main Amphitheater, Peter 
Bent Brigham 

*10:00 a.m. Tuberculosis ” Surgical Clinic. South End Health Unit, 
57 East Concord Street. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 

*12:00 m. Pediatric Grand Rounds. New Cheever Amphitheater, 
Dowling Building, Boston City Hospital. 

*1:00-3:00 p.m. Combined Medical-Sur vical Grand Rounds. Stearns 
Auditorium, New England Center Hospital, 

*1:30 p.m. Fertility and Endocrine Clinic. Free Hospital for Women, 


*1:30 p.m. Tumor Clinic. Mount Auburn Hos ital, Cambridge. 

*2:00-3:00 p.m. Pathology Conference. Dr. Graham. Saint 
Elizabeth’s Hospital. 

*4:00-10:00 p.m. Alcoholism Clinic. By appointment. Washingtonian 
Hospital, 41 Morton Street, Jamaica Phi 

*4:30 p.m. Neuroradiologic Conference. X-Ray Conference Room, 
New England Deaconess Hospital. 


Saturpay, 31 
*8:00-0:45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 

New England Deaconess Hospital. 

9:00 a.m. Anesthesia Conference. Dr. Benjamin Etsten, Pratt 

Lecture Hall, Joseph H. Pratt Diagnostic Hospital. 

*8:30-10:00 a.m. Orthopedic Staff Conference. ton City Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic, Joslin Auditorium, New <a 
Deaconess Hospital. 

*11:00 a.m.-12:00 m, Hematology Conference (Blood Clinic). 
Dameshek. Stearns Auditorium, New England 

ospital. 


*8: 


Mosse, J January 2 


Holiday 
Tuespay, January 3 

*8:00-8:45 a.m. Case Receptions. Joslin Clinic. Joslin Auditorium, 
New England Deaconess Hospi 

*8:00-9:00 a.m. Medical Grand oe Pathology Conference Room, 
Carney Hospital, Dorchester. 

*9:00 a.m. Geriatrics Clinic. Peter Bent , Petem Hospital. 

10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic, Joslin Auditorium, New England 
Deaconess Hospital. 

*12:00 m.-1:00 p.m. Pediatric Grand Rounds. Burnham Memorial 
Hospital for Children (Burnham 4), Massachusetts Genera! Hos- 


+12:b0 m.-1:00 p-m. Medical Clinicopathological Conference. Stearns 
Auditorium, New England Center Hospital. 

*12:00 m.-1: 00’ p -m. Medical Clinical Pat ology Conference. Stearns 
Auditorium, low England Center Hospit 

*12:15-1:15 p.m. X-Ray Conference. Dr. Merrill Sosman. Main 

hitheater, Peter Bent Brigham Hospital. 

12: 30 -m. Medical Journal Club. Joslin Clinic. (Cafeteria) 
New Pe nd Deaconess Hospitai. 

*2:00-3: m. Hematology Conference. Dr. Mario Stefanini. Saint 
“Bliabeth s Hospital. 

*4:00-5:30 p.m. Anesthesia amg ae Dr. Benjamin Etsten. Pratt 
there Hall, Joseph H. Pratt Diagnostic Hospital. 

"Se wd p-m. Surgical ournal Review. Mount Auburn Hospital, Cam- 
rid, 

*5:00-6: -m, Service Meeting Followed by Clinical Conference 

(Medical, Surgical, Obstetrical). Faulkner Hospital. 


(Concluded on page xii) 
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‘ve sold a good many cars, and I 


expect to be selling for years to come ‘i 


“Old age”’ is getting harder to define. Some of today’s 
working men and women can claim 40, 50, or even 


* 
more years of experience in their fields—and they’re 
still not ready to retire! To help keep such vigorous 
folks fit and on the go, many doctors prescribe 


cially for geriatric use. 


LEDERLE LABORATORIES DIVISION amenrciw Cyanamid company Pearl River, New York 


Each GEVRAL capsule contains: 

Vitamin A 5000 U.8.P. Unite Choline Dihydrogen Citrate.... 1 3 Calcium (as CaHPO,)........ 
Vitamin D 500 U.S.P. Units Inositol. Phosphorus (as CaHPO,) 
Vitamin Bi2 Ascorbic Acid (C)............-. Boron (a8 Na2BsO7.10H20)... 
Thiamine Mononitrate Vitamin Copper (as CuO) 

Riboflavin (Bz) Fluorine (as CaF2)............. 
Niacinamide § Purified Intrinsic Manganese (as MnO2).... 
Folie Acid ‘ . Factor Concentrate. 7 Magnesium (as MgO)... 
Pyridoxine HCI (Be) Iron (as FeSO.) Potassium (as K2SO4)..... 

Ca Panmtethowate.............:... 3 Iodine (as KI) } 5 Zine (as ZnO) 


Other Lederle geriatric products include: GevraBon* Vitamin-Mineral Supplement Liquid with a wine flavor; Gevnat* Protein Vitamin-Mineral- 
Protein Supplement Powder; and Gevatve* Vitamin-Mineral-Hormone Capsules. 


u. s OFF 
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ELECTROENCEPHALOGRAPHIC 
LABORATORY, INC. 
270 CommMoNWEALTH Ave., Boston KE 6-8100 


Electroencephalograms 
Electromyograms 


PHYSICIANS’ Office FURNITURE. 
All standard lines, new. Used equipment 
from time to time. Convenient terms. 
Visit our showroom close by Veterans 
Hospital. Ample parking. T. J. NOON- 
AN Co., 408 South Huntington Avenue, 
Jamaica Plain (Boston 30), Mass. Phone 
JAmaica 2-8700 for literature. Medical, 
hospital, laboratory, sickroom supplies. 

B260-20-tf 

BAR HARBOR, MAINE — For sale 
— Doctor’s home and connecting offices 
consisting of waiting room, examining 
room, treatment room, large laboratory 
and storage room. Used as home for 35 
years. Making this unusual opportunity 
to continue an established location. Ad- 
dress A21, New Eng. J. Med. 6-tf 


OFFICE FOR RENT in professional 
building on Marlborough Street. 3 and 
5 rooms, Elevator and janitor service. 
Reasonable rent. Further information, 
FAirview 3-3480. B33-7-tf 


BIND your New England Journal of 
Medicine. Make it a permanent part of 
your library—for easy reference and last- 
ing wear, In full black library buckram, 
only $3.30 per volume, plus shipping 
charges. All other journals and periodi- 
cals bound also. Inquiries invited. Nor- 
den Bindery, 2100 West Grand Avenue, 
Chicago 12, IIl. B300-14-tf 


FOR SALE — Westinghouse Derma- 
dex x-ray therapy machine suitable for 
Joseph Goodman, M.D., 
375 Commonwealth Avenue, Boston. 
COmmonwealth 6-7201. B82-22-4t 


dermatologist. 


BAY STATE ROAD, BOSTC J — 
Beautiful de luxe doctor’s suite, first floor. 
Reception room, large sunny waiting 
room with fireplace, large examining room 
overlooking river, laboratory with double 
sink, cabinets and toilet. Mr. William A. 
Bowman, 139 Bay State Road, COm- 
monwealth 6-3436. B86-24-2t 

AVAILABLE IMMEDIATELY — 
1180 Beacon Street, Brookline, Mass. 
3 rooms, Waiting room shared with one 
physician, 24-hour switchboard available. 
Suitable for internist, surgeon or dentist. 
Please call ASpinwall 7-8332. B57-12-tf 


LEARY LABORATORY 
43 Bay State Roap 
Boston, MASSACHUSETTS 
Otca C. Leary, M.D. 

Leary, Jr., M.D. 
Dependable and Rapid Laboratory 
Service, All Branches 
Containers furnished 
Tel. KE 6-2121 


UNITED LIMB & BRACE CO., Inc., 
manufacturers of artificial limbs. 61 Han. 
over Street, Boston, CA 7-2183. B517-6-tf 


COLONIC IRRIGATIONS, massage, 
diathermy. Beatrice M. Woods, 511 Bea- 
con Street, Boston, CO 6-8722. B80-16-tf 

ASSISTANT RESIDENCY IN 
OPHTHALMOLOGY — Available Jan- 
uary or July, 1956. 15 months. Excel- 
lent training. Stipend $132 per month 
with room and board. Basic science 
course in ophthalmology or equivalent 
training required. Address: D. Robert 
Alpert, M.D., Boston City Hospital, Bos- 
ton, Mass. B83-22-4t 


MEDICAL DIRECTOR — Experi- 
enced in geriatrics rehabilitation, medical 
600-bed chronic disease 
hospital in New England. Apply by letter 
stating qualifications. Address Al8, New 
Eng. J. Med. 18-tf 


administration. 


LABORATORY TECHNICIANS, reg- 
istered M.T. (ASCP) preferred, male or 
female, for growing laboratory service in 
a 200-bed New England hospital. New, 
completely equipped laboratory. Salary 
open according to ability and experience. 
Address A28, New Eng. J. Med. 9-tf 


QUINCY CENTER — Exceptional 
newly decorated physician’s suite. Two 
large rooms. Share large waiting room 
Excellent location, ample parking, rea- 
sonable rent. GRanite 2-5498. B87-24-3t 


POSITIONS AVAILABLE — First- 
year Assistant Residency in surgery — 
4-year program — l-year rotating or 1- 
year straight surgical internship pre- 
requisite. Excellent opportunity for quali- 
fied applicants to complete general sur- 
gical training and qualify for Boards. 
Citizens preferred because of rotation 
through the Veterans Hospital. Reply to 
Leon G. Berman, M.D., Chairman, Resi- 
dency Committee, State University of 
New York Upstate Medical Center, Syra- 
cuse, New York. B81-22-4t 


NISSEN’S INSTITUTE OF PHYSI- 
CAL THERAPY, 1126 Boylston Street, 
Boston, KE 6-1030. Cape Cod office, 
Route 28, West Harwich. Telephone 
Harwich 984. B290-3-tf 


PROTEIN BOUND AND 
TOTAL IODINE 
PAPER ELECTROPHORESIS 
CATECHOL-AMINES 
STEROID & CLINICAL 
CHEMISTRY 


BOSTON MEDICAL LABORATORY 


Norsert Benotr: — JoseruH Benorti 
Directors 


19 Bay Strate Roap, Boston 15, Mass. 
KEnmore 6-0348 — 0533 


ARLINGTON-BELMONT LINE — 
All modern professional residence. 21/2 
baths — 12 rooms — 2-car garage. 
$36,090. Address A67, New Eng. J. Med. 

22-13t 


OFFICE FURNITURE—New—Used 
—Refinished. Bought and sold. Desk 
Clearing House, 115 Broad Street, Bos- 
ton. HU 2-1318. B72-22-tf 


GENERAL PRACTITIONERS AND 
INTERNISTS to associate with medical 
group; modern well-equipped facilities; 
excellent educational opportunities; paid 
annual vacation and study period. Net 
income $12,000 to $25,000 depending 
upon training and experience. Reply 
Box 406, California, Pennsylvania. 

B38-8-tf 


FURNISHED AND/OR UNFUR- 
NISHED medical offices or suites, full 
time or part time. Telephone and sec- 
retarial services can be shared. Electric 
elevator. 110 and 220 AC current; en- 
tire floor available which can be re- 
modeled to suit. Parking for doctors and 
patients. 350 Beacon Street, near 
Gloucester Street, river side. Building 
can be seen anytime. Please telephone 
KEnmore 6-1364. B75-19-tf 


USED instruments and equipment 
bought and sold. All types of repairs rea- 
sonably done. GALE SURGICAL SUP- 
PLY CO., 6 Francis Street, Boston. (Op- 
posite Peter Bent Brigham Hospital) AS 
7-0777. B166-22-eow-tf 


RADIOLOGIST wants 3 months lo- 
cum tenens.in Boston area starting Jan- 
uary, 1956. Address A66, New Eng. J. 
Med. 22-4t 


DOCTOR’S SUITE, Beacon Street. 
Two rooms plus small dark room. Joint 
waiting room with M.D. and dentist. 
Part-time services of R.N. can be ar- 
ranged, ASpinwall 7-1164. B88-24-3t 


(Additional advertisements on page xii) 


. 
| : 
| 
: 
| 
| 
| 
| 
| | | 
| 
| 
| | 
| 
| 
| 
| 
| | 
| | 
| 
: | | 
| 
| 
| 
| 
| 
| 
| | 
| | | 
| 
| | 
| | 
| 


| “ese ane 
The 
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Gantrisin 'Roche' is a single, soluble, 
wide-spectrum sulfonamide -- especially 
sOluble at the pH of the kidneys. That's 
why it is so well tolerated...little 
danger of renal blocking...does not require 
alkalies. _Produces-_high plasma as well as 
high urine levels. Over 300 references 

to Gantrisin® (brand of sulfisoxazole) in 


recent literature, 


$44 
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Levo-Dromoran Tartrate ‘Roche’ ... 
A synthetic narcotic ee. 
usually longer acting than morphine ... 


less likely to produce constipation ... 


effective in very small doses (2 to 3 mg) 


eeegiven orally or subcutaneously ee. 
Levo-Dromoran® -- brand of levorphan. 


Hoffmann - La Roche Inc Nutley 
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ADVERTISING SECTION 


The primary concern of the 
dermatologist is embodied in the 
dictum, “Primum Non Nocere,” 

meaning “First do no harm.””” 

A major attribute of Desitin 
Ointment is its non-sensitizing, 
non-irritant, non-toxic*® quality 
even when applied over extensive, 
raw skin areas. To soothe, protect, 
lubricate, and accelerate healing 

. without causing “therapeutic” 
or “overtreatment” dermatitis 
... rely on 


DESITI 


OINTMENT 


rich in Cod liver oil 


in diaper rash e wounds (especially slow healing) 
ulcers (decubitus, varicose, diabetic) @ burns 
dermatoses e rectal irritation 


Tubes of 1 oz., 2 0z., 4 0z., and 1 Ib. jars. 


May we send Samples and literature? 
DESITIN CHEMICAL COMPANY @ 70 ship Street, Providence 2, Rul. 


1. Overall, J. C.: Southern M. J. 47:789, 1954. 2. Editorial: New By : 246:111, 1952. 
3. Grayzel, H. G., Heimer, C. B., and Grayzel R. W.: New York St. J. M. 53:2233 = 

4. Heimer, C. B., Grayzel, H. G., and Kramer, B.: Archives of Pediatrics > 68.382 1951 

5. Behrman, H. T,, Combes, F. C., Bobroff, A., and Leviticus, R.: ind. Med. & Surg. 18:512, 1949. 
6. Turell, R.: New York St. J. M. 50:2282, 1950. 
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| WEDNEspAY, January 4 
*8: :45 a.m. Case Presentations. Joslin Clinic. Joslin Auditorium, 
New Deaconess Hospital. 
*8:00-9:00 Surgical Gran Rounds. Auditorium, Carney Hos- 
ital, Dorchester 
#9; 0b-10 a.m. Surgical Grand Rounds. Massachusetts Memorial 
10:30-11:15 a.m. Lecture on Diabetes for Doctors and Patients by 
a Member of the Joslin Clinic. Joslin Auditorium, New England 
Deaconess Hospital. 
“11:00 a.m. Orthopedic Grand Rounds. 
| White Massachusetts General Hospital. 
: LEDERLE *12:00 m m. Boston State Hospital Psychiatry Seminar, Re- 
| H ception, Building Auditorium, 591 Morton Street, rchester. 
i *12:00 m.-1:00 1.m. Neurology and Psychiatry Con- 
ference. Drs. Bertram Jehn Sullivan and Justin 
| : Hope. Stearns Auciitorium, New Engl&nd Center Hospital. 
: | *12:00 ra.-1:00 p.m. Roentgen Diagnostic Conference. 5th-floor teach- 
LOBU LIN ing unit, Beth hed Hospital. 
} *12:00 m.-1:00 p.m. Kenneth D. Blackfan Lecture. Passive-Active 
he Immunization in Certain Viral Diseases. Dr. Joseph Stokes. 
(human) mn Fund Building, Children’s Medical Center, 35 Binney 
ree 
*12:15 p.m, Vascular Rounds. Drs. Edward A. Edwards and Chilton 
Crane. D-Main, Peter Bent Brigham Hospital. 
*12:30 p.m. Weekly Joslin Auditorium, New 
England Deaconess Hospital. 
*12:30-1:30 p.m. Weekly Staff Review of Autopsies. Dr. William A. 
Meissner. Joslin Auditorium, New England Deaconess Hospital. 
*1:00 p.m. Alcoholism Clinic. Peter Bent Brigham Hospital. 
*1:00 p.m. Massachusetts General Hospital Hand Clinic, The Clinics 
of the Massachusetts General Hospital. 
| “2:00 p.m. Rectal Clinic. Peter Bent Brigham Hospital. 
For the modification *2:00- g: 00 p.m. Pediatric Conference for Prectitloness. Jimmy Fund 
| Building, Children’s Medical Center, 35 Binney Street. 
of measles and the | *4:00-5:00 p.m. Surgical Pathology Conference, tearns Auditorium, 
| New England Center Hospital. 


Bigelow Amphitheater, 


prevention or attenuation *4:00-5:30 p.m. Fracture Lecture. Boston City 
» one *4:00-6:00 p.m. Overholt Thoracic Conference. Joslin Auditorium, 
of infectious hepatitis New Ar wl Deaconess oe. 
u A *6:00 p.m. Alcoholism Clinic, Peter Bent Brigham Hospital. 
and poliomyelitis. *7:15 p.m. Children’s Medical Service Symposium. Clinical Illustra- 


of Current with Acute, Subacute and Chronic 
| hritis and Nephrosis. Bigelow Amphitheater, White 3A, Mas- 
| General Cline 
*7:30-9:30 p.m. Lahey Clinic Lecture. Joslin Auditorium, New Eng- 
lan Deaconess Hospital 


LEDERLE LABORATORIES DIVISION 
AMERICAN Ganamid company Pearl River, New York 


*Open to the medical profession. 


HOME FOR SALE — Desirable 
house for doctor on Pleasant Street, 
Malden, Mass. 11 rooms, 2 baths, third 


LABORATORY TECHNICIAN, for | 
general hospital work in small institution. | Postgraduate Medical Institute's 


Knowledge of x-ray technic preferred but FIRST COMMUNITY HOSPITAL 


not required. Ideal location for ski en- PROGRAM floor has 4-room finished apartment for 
thusiast. Apply Administrator, The Me- In cooperation with Worcester Dis- sub-letting. $12,000. Call MAlden 
morial Hospital, North Conway, N.H. | trict Medical Society, Fairlawn 2-9090 or MAlden 2-0447. _B91-25-2t 


Hospital, The Memorial Hospital, 
St. Vincent Hospital, Worcester 
City Hospital, Worcester County 
Sanatorium and Worcester Hahne- 
mann Hospital. 

January 11 through March 21, 1956 


B84-23-4t 


OPENING for resident in surgery at 
the Gaston Hospital, Dallas, Texas. Ap- 
proved by American Board for one year 
| Wednesdays, 2-4 P-M. (Total 16 hours), general surgery. Salary $200.00 per 
Sessions to be wl Wika County month and complete maintenance, 

B92-25-tf 


Sanatorium, St. Vincent Hospital and 
Worcester City Hospital. 


| | REGISTERED X-RAY TECHNI- 


PHYSICIAN LEAVING GENERAL 
PRACTICE for reasons of health. Will 
rent office suite furnished or unfurnished. 
Well-established and excellent location 
in fastest growing suburb 14 miles west 


of Boston. Will introduce. Finest equip- 
] ment and records optional. Address | CIAN, Bachelors’ degree, experienced in 
Ba A73, New Eng. J. Med. 25-tf PHYSICIAN would like work in in- all phases of medical office management, 


Excellent back- Address A243, 


25-2t 


desires office position. 
New Eng. J. Med. 


| stitution or industry, | 
| ground. Address A63, New Eng. J. Med. 
25-1t | 


LABORATORY TECHNICIANS, reg- 
istered M. T. (ASCP) preferred, male 
or female, for growing laboratory service 
in 160-bed New England hospital. New 
building construction, including iabora- 
Salary open accord- 
Address 


PEDIATRIC PRACTICE FOR 
SALE in Massachusetts. Stable com- ’ 
munity, central location, modern furnish- 
ings. Address A74, New Eng. J. Med. 

25-4t 


— Choice of two homes. 
Excellent arrange- 


HINGHAM 


Desirable locations. 


ment for general practice or specialty. 
Luis Merlino, be- 
and 5:00 p.m. 


Contact owner, Mr. 
tween 9:00 a.m. 


tory, in near future. 
ing to ability and experience. 


A75, New Eng. J. Med. 25-2t 


B90-25-1t 


HIngham 6-2129. 
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39 Morton Street, Boston 30, (Jamaica Plain) Mass. 
Incorporated 1859 


93 
Another é F urst ! Conditioned Response, Psychotherapy, Antabuse, .drenal 


Cortex and other drug therapies, Night-Hospitalization 
for Rehabilitation of Male and Female Alcoholics. 


Treatment of Acute Intoxication and Alcoholic Psychoses 
Inclvded 


State Outpatient Clinic and’ Social Service Department 
for Male and Female Patients 


JosepH TuHimann, M.D., Medical Director 


Consultants in the other Specialties 
Telephone J. 


THE 
POSTGRADUATE MEDICAL INSTITUTE 


¢ Monthly Listings of Lectures, Special Medical 


A practical immunizing antigen for prevention of Meetings in New England 
mumps in children or adults where indicated. e Year Round Schedules of Formal Courses and 
Hospital Rounds, Conferences, Clinics, etc. 
Immunizes for a one year. How 
Packages: 2 cc. vial (1 immunization), ‘Contes tx 
10 cc. vial (5 immunizations). Boston BRAINTREE 
HoryoKke Lynn & SaLem 
FircHBuRG PrrrsFIeELD 
LoweELi New Beprorp 


LEDERLE LABORATORIES DIVISION 


AMERICAN Ganamid COMPANY 


. | | PEARL RIVER, NEW YORK 


Provwence, Ruope IsLanp 
FOR DETAILS: Visit, write or telephone 
30 Fenway, Boston 15 KEnmore 6-4806 


IN ANXIETY ANS TENSION 
Sedation 
withio 
Hypnosis 


ih WYPERT “NSION 
a 
tramcuilizer and 
antinypertens iw 
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Founded 1879 


RING SANATORIUM 


EIGHT MILES FROM BOSTON 
For the study, care and treatment of emotional, 
mental, personality and habit disorders. 


On a foundation of dynamic psychotherapy all 
other recognized therapies are used as indicated. 


Cottage accommodations meet varied individual 
needs. Limited facilities for the continued care 
of progressive disorders requiring psychiatric, 
medical, or neurological supervision. 

Full resident and associate staff. Courtesy 
privileges to qualified physicians. 


Benjamin Simon, M.D. 
irector 


Cuartes Wuire, M.D. 
Assistant Director 
Arlington Heights 
Massachusetts 
Mission 8-0081 


Woodside Cottages 
FRAMINGHAM, Mass. 


A sanitarium specially adapted for nervous 
and convalescent patients who n rest and 
upbuilding in normal surroundings. 

© committed mental cases. 


ArtHour H. Warp, M.D., Medical Director 


GLENSIDE 


JAMAICA PLAIN, BOSTON, MASS. 
A small, attractively located sanitarium for 
nervous, mild mental or chronic illnesses. 


6 Parley Vale Tel. JA 4-0044 


BALDPATE, Ine. 


GEORGETOWN, MASSACHUSETTS 
Telephone GEO 2131 


Locatep in THE Hits or Essex County 
30 miles north of Boston 


For the treatment of psychoneuroses, personality 
disorders, psychoses, alcoholism and drug addic- 
tion, 

Psychotherapy is the basis of treatment; electric 
shock treatments, subcoma and deep coma insulin 
therapy when indicated; sleep treatment for with- 
drawal of narcotics, 

Occupation under a trained therapist, diversions 
and outdoor activities. 


G. M. SCHLOMER, M.D. 
Medical Director 


Wiswall Sanatorium 
203 Grove St., Wetiestey, Mass. 

For the care of mild mental and nervous pa- 
tients in country surroundings. Small groupin 
allows a homelike atmosphere and person. 
contact. 
E. H. Wiswatt, M.D., Superintendent 
Hare Powers, M.D., Medical Director 
Tel. WE 5-0261 


STORROW HOUSE 


(Former Storrow Estate at Lincoln, Mass.) 
STAFFED AND OPERATED BY THE 
MASSACHUSETTS GENERAL HOSPITAL 
For nonpsychiatric bul, n bula 
tory patients needing rest or convalescent facili- 
ties 


CHARGES: $7.00 to $10.00 per day 
Transportation for visits to physician’s office 4 
vided. For information, call CLearwater 9-8343 
or Massachusetts General Hospital Admitting 
Office LA 3-8200. 


HANOVER HOUSE, INC. 
West Hanover, Mass. 


A sanatorium in the South Shore Area within 
easy distance from Boston. 


Tel. Rockland 1690 — Quincy Office PR 3-6930 


For the diagnosis ana treatment of neurological 
diseases, emotional disturbances and_ personality 
disorders. All modern forms of specialized ther- 
apy (including electroshock) with emphasis on 
sychotherapy; treatment of alcoholism and _ re- 
| addictions on most modern, scientifically 
approved basis. Unusually attractive atmosphere, 
singularly free from ‘‘institutionalization.”’ 


Excellent nursing and medical care for limited 
number of chronic patients. 


No committed patients. 
Outpatient treatments for referred cases only. 


S. Neustapt, M.D., Medical Director 
Neustapt, M.D., Clinical Director 


DAVID MEMORIAL 
NURSING HOME 


BRooKLINE 46, Mass. 
S. D. Conen, R.N., a. 
Convalescents — Invalid-E derly 
Accepted by Blue Cross - Blue Shield 
Proionged Illness Program 
61 Park Street BE 2-3530 


PERKINS SCHOOL 
Lancaster, Mass. 
Devoted to the scientific understanding and 
education of children of retarded develop- 
ment. Five homelike and attractive buildings 
surrounded by 85 acres of campus and gar- 


lens. 
Frankun H. M.D. 


R. as little ac 
0.1 me. per ER 


@ pure crystalline alkaloid Of tauwolf rst 
identified, purified and mitrocuced by 
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Greater Efficacy 
from smaller 
dosage 


Side actions fewer 
and of lessened 
intensity 


No complicated 
dosage 
schedules 


Simpler patient 
management 


Combination Therapy 


Rauwiloid 
+Veriloid 


A Riker Single-tablet Preparation 


Indicated in moderately severe hypertension. Each 
tablet contains 1 mg. Rauwiloid and 3 mg. Veriloid. 
Initial dosage, one tablet t.i.d., p.c. In bottles of 


100 tablets. 


Hexamethonium 


A Riker Single-tablet Preparation 


Indicated in rapidly progressing, otherwise intract- 
able hypertension. Each tablet contains 1 mg. 
Rauwiloid and 250 mg. hexamethonium chloride 
dihydrate. 
Initial dosage, one-half tablet q.i.d. 
Available in bottles of 100 tablets. 


Riker LABORATORIES, INC.,.0s ances 
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